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FOREWORD 

All  the  regulations  governing  the  inspection  of  merchant  vessels  are  contained  in  Chapter  I, 
Title  46  (Shipping)  of  the  Code  of  Federal  Regulations  (46  CFR).  These  regulations  are  applic- 
able to  certain  merchant  vessels  which  are  subject  to  Title  52  of  the  Revised  Statutes  (sec.  4399- 
4500)  and  acts  amendatory  thereof  or  supplementary  thereto.  The  specific  application  of  these 
regulations  is  set  forth  in  detail  in  the  regulations. 

The  regulations  in  regard  to  merchant  vessel  inspection  are  divided  into  chapters,  subchapters, 
parts,  subparts,  sections,  paragraphs,  subparagraphs,  and  subdivisions.  The  chapters  are  num- 
bered with  a  Roman  numeral  and  the  subchapters  are  given  alphabetical  designations.  The 
parts  in  this  pamphlet  are  numbered  110  to  113  inclusive.  The  terminology  for  numbering  may 
be  described  as  follows: 

Terminology  Example 

Part 110 

I  Subpart 110.01 

^  Section 110.01-1 

jj;  Paragraph 110.01-1  (a) 

t/i  Subparagraph '._  110.01-1  (a)  (1) 

'^  Subdivision 110.01-1  (a)  (1)  (i) 

%  The    regulations    in    this    pamphlet,    "Electrical    Engineering    Regulations,"    CG-259    are 

^  copied  from  Subchapter  J  (Electrical  Engineering)  of  Chapter  I,  Title  46  CFR.  These  regulations 
,  have  been  published  in  the  Federal  Register  and  have  had  full  effect  prior  to  June  1,  1955.  The 
^  regulations  contained  in  the  remaining  subchapters  of  46  CFR  concerning  the  material  inspec- 
"tN  tion  of  merchant  vessels  are  also  reprinted  in  separate  pamphlets. 

These  regulations  are  applied  only  in  conjunction  with  Subchapter  D  (Tank  Vessels),  Sub- 
chapter H  (Passenger  Vessels)  and  Subchapter  I  (Cargo  and  Miscellaneous  Vessels)  after  certain 
factors  such  as  the  size  of  the  vessel,  the  service  in  which  the  vessel  is  engaged,  and  the  waters 
upon  which  the  vessel  is  operated  are  considered. 

In  this  regard,  ship  owners,  operators,  builders,  vessels'  operating  personnel  and  other  persons 

vaffected  by  the  navigation  and  vessel  inspection  laws  should  familiarize  themselves  with  the  regu- 

]y  lations  contained  in  this  pamphlet.     To  this  end,  Coast   Guard  personnel  concerned  with  the 


(iii) 


FOREWORD 


administration  and  enforcement  of  these  laws,  namely,  the  Coast  Guard  District  Commander, 
and  the  Officer  in  Charge,  Marine  Inspection,  who  have  jurisdiction  over  Coast  Guard  inspection 
activities  in  the  general  area  of  the  port  in  which  he  is  situated,  will  extend,  upon  request,  every 
possible  assistance. 


£>ry7 


CG  Dist.  (SDL  No.  60)  ( 

A:  None  .     „    ^ 

-D  /oc^  /r>\     A     1    /n\     U   /-i\  A-    C.    KiCHMOND 

C-  m  o  (i)'       ''^'      ^^'      ^^  Vice  Admiral,  U.  S.  Coast  Guard 

T^'  .  !,,  Commandant 
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E:  1,  m  (1) 
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18  F.  R.  7855. 
113.25-5  (b)  regarding  operation  of  alarm  system,  amended  Federal  Register  March  25,  1955,  20 

F.  R.  1819. 
113.30-5  (e)  regarding  sound  powered  telephone  and  voice  tube  systems,  amended  Federal  Register 

December  31,  1953,  18  F.  R.  8900. 
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Application 
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Corrosion-resistant  materials 
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Emergency  squad 

Equipment  enclosure  terms 
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Flash  point 

Generation  and  distribution  terms 

Great  Lakes _ 

Headquarters 

Instrument  and  meter  terms 

International  voyage 
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110.01     BASIS  AND  PURPOSE  OF  REGULA- 
TIONS 
110.01-1      Purpose  of  regulations 

110.01-1  (a)  The  purpose  of  the  regula- 
tions in  this  subchapter  is  to  set  forth 
uniform  minimum  requirements  for  elec- 
trical apparatus  and  equipment  when 
installed  on  various  types  of  vessels  in 
accordance  with  the  intent  of  Title  52 
of  the  Revised  Statutes  and  acts  amenda- 
tory thereof  or  supplemental  thereto,  as 
weU  as  to  implement  various  interna- 
tional conventions  for  safety  of  life  at 
sea  and  other  treaties  which  contain 
requirements  regarding  electrical  appa- 
ratus or  equipment.  The  regulations 
are  necessary  to  implement  the  various 
pro\'isions  of  law  promulgated  for  the 
purpose  of  improving  or  promoting 
safety  of  life  at  sea. 
110.01-5     Assignment  oFFunctions 

110.01-5  (a)  By  Reorganization  Plan  No. 
3  of  1946,  effective  July  16,  1946,  the 
marine  inspection  functions  of  the  former 
Bureau  of  Marine  Inspection  and  Navi- 
gation and  its  officers  and  employees 
were  transferred   to   the   Commandant, 


Subpart  and 
Section 

110.15-110    Lakes,  bays,  and  sounds. 

110.15-115    Location.. 

110.15-120    Marine  inspector  or  inspector 

110.15-125    Motorboat 

110.15-130    Ocean 

110.15-135    Officer  in  Charge,  Marine  Inspection.. 

110.15-140    Passenger. 

110.15-150     Pilot  rules 

110.15-155    Propulsion  engine 

110.15-160    Qualified  person 

110.15-165    Rivers. 

110.15-170    Recognized  classification  society. 

1 10.15-175  Rotating  machinery;  enclosure,  ventilation  and  protec- 
tion terms 

110.15-180    Short  international  voyage. .-. 

110.15-185    Switching  equipment 

110.15-190    Vessel 

110.15-195    Western  rivers 

110.20  Equivalents. 

110.20-1       Conditions  under  which  equivalents  may  be  used 

110.25  Special  provisions 

110.25-1  Vessels  acquired  or  documented  under  the  Act  of  June 

6,  1941 

110.25-5  Installations  of  equipment  made  during  the  Unlimited 
National  Emergency  declared  by  the  President  on 

May  27,  1941 
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Authority:  Sections  110.01-1  to  110.25-5  issued  under  R.  S.  4405,  as 
amended,  and  4462,  as  amended  (46  U.  S.  C.  375, 416).  Interpret  or  apply 
R.  S.  4399,  4400,  4417,  4418,  4421,  4426,  4427,  4433,  4453,  as  amended,  sec. 
14,  29  Stat.  690,  sec.  10.  35  Stat.  428,  41  Stat.  305,  49  Stat.  1384,  1544,  sees. 
1  to  3,  54  Stat.  346,  see.  2,  54  Stat.  1028,  see.  5,  55  Stat.  244,  245,  as  amended 
(46  U.  S.  C.  361,  362,  391,  392,  399,  404,  405,  411,  435,  366,  395,  363,  369, 
367, 1333,  463a,  50  U.  S.  C.  App.  1275);  E,  O.  10402,  17  F.  R.  9917. 

United  States  Coast  Guard.  By  Reor- 
ganization Plan  No.  26  of  1950,  effective 
July  31,  1950  (15  F.  R.  4935  5  U.  S.  C. 
Note  under  241),  the  functions  formerly 
vested  in  the  Commandant,  United 
States  Coast  Guard,  were  transferred  to 
the  Secretary  of  the  Treasury  with  cer- 
tain specified  exceptions.  The  Secre- 
tary of  the  Treasury  by  an  order  dated 
July  31,  1950  (15  F.  R.  6521),  delegated 
to  the  Commandant  functions  formerly 
performed  by  him  under  Reorganization 
Plan  No.  3  of  1946. 
1 1 0.01  -1 0  Authority  for  regulations 
110.01-10  (a)     General 

110.01-10  (a)  (1)  The  authority  to  pre- 
scribe regulations  generally  is  set 
forth  in  R.  S.  4405  and  4462,  as  amend- 
ed (46  U.  S.  C.  375  and  416),  as  well 
as  in  other  provisions  of  Title  52  of 
the  Revised  Statutes  and  acts  amenda- 
tory thereof  or  supplemental  thereto. 
Under  the  provisions  of  R.  S.  4403, 
as  amended  (46  U.  S.  C.  372),  the 
Commandant,  United  States  Coast 
Guard,  superintends  the  administra- 
tion of  the  vessel  inspection  laws  and 


(1) 


§  110.01-10  (a) 
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is  required  to  produce  a  correct  and 
uniform  administration  of  the  inspec- 
tion laws,  rules,  and  regidations. 

110.01-10  (b)  Tank  vessels.  The  regula- 
tions regarding  electrical  apparatus  and 
equipment  wliich  may  be  used  on  tank 
vessels  interpret  or  apply  R.  S.  4417a  and 
section  3  (c)  of  Public  Law  569,  83d 
Cong.,  68  Stat.  676  (46  U.  S.  C.  391a), 
as  well  as  Executive  Order  10402,  17 
F.  R.  9917,  3  CFR,  1952  Supp. 

1 1 0.01  -1 0  (c)     Passenger  vessels 

110.01-10  (c)  (1)  The  regulations  re- 
garding electrical  apparatus  and  equip- 
ment which  may  be  used  on  passenger 
vessels  interpret  or  apply  R.  S.  4399, 
4400,  4417,  4418,  4421,  4426,  4433, 
and  4453,  as  amended,  section  14, 
29  Stat.  690,  section  10,  35  Stat.  428, 
41  Stat.  305,  49  Stat.  1384,  1544, 
section  3,  54  Stat.  346,  and  section  2, 
54  Stat.  1028,  and  section  3  (c), 
Public  Law  569,  83d  Cong.,  68  Stat. 
676  (46  U.  S.  C.  361,  362,  391,  392, 
399,  404,  411,  435,  366,  395,  363,  369, 
367,  463a,  1333). 

110.01-10  (d)  Cargo  and  miscellaneous 
vessels 

110.01-10  (d)  (1)  The  regulations  regard- 
ing electrical  apparatus  and  equip- 
ment wliich  may  be  installed  on  cargo 
and  miscellaneojs  vessels  interpret  or 
applv  R.  S.  4399,  4400,  4417,  4418, 
4421,  4426,  4427,  4433,  and  4453, 
as  amended,  section  14,  29  Stat.  690, 
section  10,  35  Stat.  428,  41  Stat. 
305,  49  Stat.  1544,  section  2,  54  Stat. 
1028,  and  section  3  (c).  Public  Law 
569,  83d  Cong.,  68  Stat.  676  (46  U. 
S.  C.  361,  362,  391,  392,  399,  404,  405, 
411,  435,  366,  395,  363,  367,  463a). 

110.01-10  (e)  Uninspected  vessels 

110.01-10    (c)    (1)    The    regulations    re- 
garding (electrical  ajjparat  lis  and  ('(juip- 
mcnt   wliicli   may  b(i  installed  on   iiii 
inspected    vessels   interpret   or   apply 


section  17,  54  Stat.  166,  as  amended 
(46  U.  S.  C.  526p). 
110.01-10(0  Exemptions 

110.01-10  (f)  (1)  Public  vessels  owned  by 
the  United  States,  other  than  those 
engaged  in  commercial  service,  are  to 
be  exempt  from  the  regulations  in  this 
subchapter.  Certain  other  vessels 
may  be  exempt  from  the  requirements 
of  the  regulations  in  this  subchapter 
when  so  provided  by  law. 

110.05     APPLICATION 

110.05-1      Vessels  subject  to  the  requirements 
oF  this  subchapter 

110.05-1  (a)     This  subchapter  shall  be  ap- 
plicable  to   all   vessels   as   indicated   in 
columns  3,  4,  and  5  of  Table  1 10.05-1  (a), 
and  shall  apply  to  all  such  United  States 
flag   vessels,   and   to   all  foreign  vessels 
which  carry  passengers  from  any  port 
in  the  United  States  to  the  extent  pre- 
scribed by  law,  except  as  follows: 
110.05-1  (a)  (1)  Any  vessel  of  a  foreign 
nation  signatory  to  the  International 
Convention  for  Safety  of  Life  at  Sea, 
1948,  and  which  has  on  board  a  cur- 
rent, valid  safety  certificate. 
110.05-1  (a)  (2)  Any  vessel  of  a  foreign 
nation    having    inspection    laws    ap- 
proximating those  of  the  United  States 
together    with    reciprocal    inspection 
arrangements  with  the  United  States, 
and   which   has  on  board   a   current, 
valid   certificate  of  inspection   issued 
by  its  government  under  such  airange- 
ments. 
110.05-1    (a)    (3)    Any  vessel  operating 
exclusively  on  inland  waters  which  are 
not   navigable   waters  of   the   United 
States. 
110.05-1  (a)  (4)  Any  vessel  laid  up  and 

dismantled  and  out  of  connnission. 
110.05-1  (a)  (5)  With  the  exception  of 
vessels  of  the  U.  S.  Maritime  Adminis- 
tration, any  vessel  with  the  title  vested 
in  the  United  States  and  which  is 
\ised  for  j)ul)Iic  |)ui-poses. 


(2) 


ELECTRICAL    ENGINEERING 
Table  110.05-1  (a) 


§  110.05-1  (a) 


Size  or  other  limita- 
tions 

Classes  of  vessels  (including  motorboats)  examined  or  inspected  under  various  Coast  Guard  regulations 

Method  of 
propulsion 

Vessels    inspected    and 
cortifiKitcd  under  Sub- 
chapter D,  Regulations 
for  Tank  Vessels  i 

Vessels  inspected  and  certificated 
under  Subchapter    II,   Regula- 
tions for  Passenger  Vessels  ■  2 

Vessels    inspected    and 
certificated  under  Sub- 
chapter I,  Regulations 
tor  Cargo  and  Miscel- 
laneous Vessels  "  2 

Vessels  subject  to 
provisions  of  Sub- 
chapter C,  Reg- 
ulations for  Unin- 
spected Vessels  '  2 » 

Column  1 

Column  2 

Column  3 

Column  4 

Column  5 

Column  6 

SfpAm 

Vessels     40    feet     in 
length  and  under.* 

All  vessels  carrying  com- 
bu>tible     or     inflam- 
mable liquid  cargo  in 
bulk. 

None                      

All  tug  boats  and  tow 
boats. 

All  vessels  except 
those  covered  by 
Subchapters  D 
and  I. 

Vessels   over   40   but 
not  over  65  feet  in 
length^ 

All  vessels  carrying  com- 
bustible    or     inflam- 
mable liquid  cargo  in 
bulk. 

None 

All  tug  boats  and  tow 
boats. 

All  vessels  except 
those  covered  by 
Subchapters  D 
and  I.' 

Vessels  over  65  feet  in 
length.* 

All  vessels  carrying  com- 
bustible    or     inflam- 
mable liquid  cargo  in 
bulk.' 

All  vessels  carrying  more  than  12 
passengers  on  an  international 
voyage,  except  yachts,  and  all 
other  vessels  carrying  passengers 
except : 

1.  Yachts. 

2.  Documented  cargo   vessels 
issued    a    permit  to  carry  not 
more  than  16  persons  in  addition 
to  the  crew. 

3.  Towing  and  fishing  vessels, 
in  other  than  ocean  and  coast- 
wise service,  issued  a  permit  to 
carry  persons  on  the  legitimate 
business  of  the  vessel,  in  addi- 
tion to  the  crew,  but  not  to  ex- 
ceed one  for  each  net  ton  of  the 
vessel. 

All  vessels  except  those 
covered  by  Subchap- 
ters D  and  H. 

None. 

Motor 

Vessels  of  not  over  15 
gross  tons. 

All  vessels  carrying  com- 
bustible    or     inflam- 
mable liquid  cargo  in 
bulk. 

None 1  All     vessels    except 

those    covered    by 
Subchapter  D. 

Vessels  over  15  gross 
ton.=  except  seagoing 
motor  vessels  of  300 
gross  tons  and  over. 

All  vessels  carrying  com- 
bustible    or     inflam- 
mable liquid  cargo  in 
bulk.' 

All  vessels  carrying  more  than  12 
passengers  on  an   international 
voyage,  except   yachts,  and  all 
other  vessels  carrying  passengers 
for  hire  except  documented  cargo 
vessels  over  65  feet  in  length  is- 
sued a  permit  to  carry  not  more 
than  16  persons  in  addition  to 
the  crew. 

All      vessels      carrying 
freight  for  hire  except 
those  covered  by  Sub- 
chapters D  and  H. 

All  vessels  except 
those  covered  by 
Subchapters  D, 
H,  and  I. 

Seagoing  motor  vessels 
of  300  gross  tons  and 
over. 

All  vessels  carrying  com- 
bustible    or     inflam- 
mable liquid  cargo  in 
bulk.' 

All  vessels  carrying  more  than  12 
passengers  on  an   international 
voyage  except  yachts,  and  all 
other  vessels  carrying  passengers 
except: 

1.  Yachts. 

2.  Documented  cargo  vessels 
issued   a   permit   to  carry  not 
more  than  16  persons  in  addition 
to  the  crew. 

All  vessels  except  those 
covered  by  Subchap- 
ters   D   and    H,   and 
those  engaged  in  the 
fishing,   oystering, 
clamming,    crabbing, 
or  any  other  branch  of 
the   fishery,   kelp,   or 
sponge  industry. 

All  vessels  except 
those  covered  by 
Subchapters  D, 
H,  and  I. 

SaU 1 -,  . 

bustible     or     inflam- 
mable liquid  cargo  in 
bulk. 

carrying  passengers  for  hire. 

Non-Solf-Pro- 
pelled. 

Seagoing  barges 

All  barges  carrying  com- 
bustible    or     inflam- 
mable liquid  cargo  in 
bulk. 

All  barges  100  gross  tons  and  over 
carrying  passengers. 

All  barges  100  gross  tons 
and  over  except  those 
covered  by  Subchap- 
ters D  and  H. 

All  barges  carrying 
passengers  except 
those  covered  by 
Subchapter  H. 

Inland  barges 

All  barges  carrying  com- 
bustible    or     inflam- 
mable liquid  cargo  in 
bulk. 

All   barges   over   100   gross   tons 
carrying  passengers  for  hire. 

None - 

All  barges  carrying 
passengers  except 
those  covered  by 
Subchapter  H. 

'  Subchapters  E  (Load  Lines),  F  (Marine  Engineering),  .1  (Electrical 
Engineering)  and  N  (Explosives  or  Other  Dangerous  Articles  or  Sub- 
stances, and  Combustible  Liquids  on  Board  Vessels)  of  this  chapter 
are  also  applicable  under  certain  conditions. 

'Public  nautical  school  ships,  other  than  ves.scis  of  the  Navy  and 
Coast  Guard,  shall  meet  the  requirements  of  Part  167  of  Subchapter  R 
(Nautical  Schools)  of  this  chapter.  Civilian  nautical  school  ships,  as 
defined  by  46  U.  S.  C.  1331,  shall  meet  the  requirements  of  Subchapter  H 
(Passenger  Vessels)  and  Part  168  of  Subchapter  R  (Nautical  Schools)  of 
this  chapter. 

'  Any  vessel  on  an  international  voyage  is  subject  to  the  applicable 
requirements  of  the  International  Convention  for  Safety  of  Life  at  Sea, 
1948. 


'  Length  measured  from  end  to  end  over  deck,  excluding  sheer. 

'  Boilers  and  machinery  are  subject  to  examination. 

•  Vessels  covered  by  Subchapter  H  (Passenger  Vessels)  or  I  (Cargo  and 
Miscellaneous  Vessels)  of  this  chapter,  where  the  principal  purpose  or 
use  of  the  vessel  is  not  for  the  cairiage  of  liquid  cargo,  may  be  granted  a 
permit  to  carry  a  limited  amount  of  inflammable  or  combustible  liquid 
cargo  in  bulk.  The  portion  of  the  vessel  used  for  the  carriage  of  the 
inflammable  or  combustible  liquid  cargo  shall  meet  the  requirements 
of  Subchapter  D  (Tank  X'essels)  in  addition  to  the  requirements  of 
Subchapter  II  (Passenger  Vessels)  or  1  (Cargo  and  Miscellaneous 
Vessels)  of  this  chapter. 
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110.05-5     SpeciFic  application  noted  in  text 

110.05-5  (a)  At  the  beginning  of  the  vari- 
ous parts,  subparts,  and  sections,  a  more 
specific  apphcation  is  generally  given  for 
particular  portions  of  the  text  involved. 
This  application  sets  forth  the  types, 
sizes  or  services  of  vessels  to  which  the 
text  pertains,  and  in  many  cases  limits 
the  application  of  the  text  to  vessels 
contracted  for  before  or  after  a  specific 
date.  As  used  m  this  subchapter,  the 
term  "vessel  contracted  for"  includes  not 
only  the  contracting  for  the  construction 
of  a  vessel,  but  also  the  contracting  for 
a  material  alteration  to  a  vessel,  the 
contracting  for  the  conversion  of  a  vessel 
to  a  passenger  vessel,  and  the  changing 
of  sei'vice  or  route  of  a  vessel  if  such 
change  increases  or  modifies  the  general 
requirements  for  the  vessel  or  increases 
the  hazards  to  which  it  might  be  subject. 

110.10  REFERENCE  SPECIFICATIONS,  STAND- 
ARDS, AND  CODES 

110.10-1  General.  The  following  specifica- 
tions, standards,  and  codes,  to  the  extent 
specified  in  the  text,  form  a  part  of  this 
subchapter: 

110.10-1  (a)  Rules  for  the  Classification 
and  Construction  of  Steel  Vessels,  of 
issue  in  eft'ect  on  the  date  the  vessel  is 
contracted  for,  issued  by  American 
Bureau  of  Shipping,  45  Broad  Street, 
New  York  4,  N.  Y. 

110.10-1  (b)  Publications  of  issue  in  effect 
on  the  date  the  vessel  is  contracted  for, 
issued  by  National  Fire  Protection  Asso- 
ciation, 60  BatteiTmarch  Street,  Bos- 
ton 10,  Mass.,  as  listed  in  this  para- 
graph. 
IIO.IO-I  (b)  (1)  The  National  Electrical 

Code. 
IIO.IO-I     (b)     (2)    Recommended    Safe 

Practice    for    Hospital    ()p(U-ating 

Rooms. 

1 10.10-1  (c)  Standards  of  issue  in  effect  on 
the  date  the  vessel  is  contracted  for, 
issued  by  Xalional  Electrical  Manufac- 
turers Association,  155  East  44th  Street, 
New  York  17,  .\.  Y.,  as  listed  in  this 
puragrajjh. 

110.10-1   (c)  (])  XEMA  Large  Air  Cir- 
cuit Breaker  Standards. 

1 10.10-1  (d)  Standards  of  issue  i)i  effect  on 
tho  riutf!  the  vessel  is  coutnicled  for,  is- 
sued f>y  the  American  institute  of  Elec- 
trical Enj^iner-rs,  '.Hi  West  :{Olh  Street, 
New  York  18,  N.  Y.,  as  listed  iji  this 
purugruph. 


110.10-1  (d)  (1)  AIEE  Standard  No. 
45 — Recommended  Practice  for  Elec- 
trical Installations  on  Shipboard. 

1 10.10-1  (d)  (2)  American  Standard 
Definitions  of  Electrical  Terms,  ASA 
C42. 

110.10-1  (e)  Standards  issued  by  Under- 
writers' Laboratories,  Inc.,  207  East 
Ohio  Street,  Chicago  11,  Illinois,  as 
listed  in  this  paragraph,  each  of  issue  in 
effect  on  the  date  the  vessel  is  contracted 
for: 
110.10-1    (e)    (1)  Standard    For    Snap 

Switches. 
110.10-1    (e)    (2)  Standard    For   Knife 

Switches. 
110.10-1  (e)  (3)  Standard  For  Fuses. 
110.10-1  (e)  (4)  Standard  For  Industrial 

Control  Equipment. 
110.10-1   (e)  (5)  Standard  For  Branch- 
Circuit  and  Service  Circuit  Breakers. 
110.10-1    (e)    (6)  Standard   For  Panel- 
boards. 
110.10-1    (e)   (7)  Standard  For  Edison- 
Base  Lampholders. 
110.10-1   (e)  (8)  Standard  For  Electric 

Lighting  Fixtures. 
110.10-1   (e)   (9)  Standard  For  Attach- 
ment Plugs  and  Receptacles. 
110.10-1  (e)  (10)  Standard  For  Flexible 
Cord  and  Fixture  Wire. 

110.10-1  (e)  (11)  Standard  For  Electric- 
Discharge -Lamp  Accessory  Equip- 
ment. 

110.10-1  (e)  (12)  Standard  For  Elevator 
Electric  Contacts  and  Elevator  Hoist- 
way  Door  Interlocks. 

110.10-1  (e)  (13)  Standard  for  Portable 
P^lectric  Lamps. 

1 10.10-1  (e)  (14)  Standard  for  Wbe  Con- 
nectors and  Soldering  Lugs. 

110.10-1  (e)  OF))  Standard  for  Outlet 
Boxes  and  Fittings. 

110.10-1  (e)  (16)  Standard  for  Enclosed 
Switches. 

110.10-1    (f)  Specifications  issued  by  the 
United  States  Coast  Guard. 
110.10   1     (f)    (I)   United    States    Coast 
(Juard  S[)ecificati()i\  for  Electrical  In- 
stallations on  Merchant  Vessels,  dated 
August   31,   1944,    revised    March   6, 
1945. 
110.10-1    (g)  Standards  of   issue  in  effect 
on  the  date  the  vessel  is  (contracted  for, 
issued  ])y  American  Standards  Associa- 
tion,  70    East    F()tty-I«"ifth  Street,    New 
York  17,  New  York." 

110.10  1  (g)  (1)  Safety  Code  For  Ele- 
vators, Dumbwaiters,  and  Escalators. 
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110.10-5     Copies   of  specifications,  standards, 
and  codes 

110.10-5  (a)  Copies  of  the  specifications, 
standards,  and  codes  referred  to  in  this 
sidjjjart  may  be  obtained  from  tlie  is- 
suing authority. 

110. 10- .5  (b)  Copies  of  the  specifications, 
standards,  and  codes  referred  to  in  this 
subpart  are  available  for  reading  pur- 
poses at  Coast  Guard  Headquarters  upon 
reqiiest. 

110.15    DEFINITION  OF  TERMS  USED  IN  THIS 
SUBCHAPTER 

110.15-1  Approved.  This  term  means  ap- 
proved by  the  Commandant,  United  States 
Coast  Guard,  unless  otherwise  stated. 

1 1 0.1 5-5  Boat  deck.  This  term  means  the 
deck  or  decks  on  which  lifeboats  are  stowed. 

1 1 0.1 5-1 0  Bulkhead  deck.  This  term  means 
the  uppermost  deck  up  to  which  the  trans- 
vei-se  watertight  b\dkheads  are  carried. 

110.15-15     Cable  terms 
110.15-15  (a)  Cable 


110.15-15  (a)  (1)  A  cable  is  either  a 
stranded  conductor  (single-conductor 
cable)  or  a  combination  of  conductors 
insidated  from  one  another  (multiple- 
conductor  cable).  (ASA  C42  35.80.005). 
110.15-15  (b)  Cable  designations 

110.15-15  (b)  (1)  Abbreviations  given  in 
Columns  1  to  5,  inclusive,  of  Table 
110.15-15  (b)  (1)  may  be  employed  in 
connection  with  lighting  and  power, 
interior  communication,  and  telephone 
cable.  Thus,  in  the  .  abbreviation 
DRL-4,  D  =  double  conductor,  light 
and  power  (column  1),  R  =  rubber  in- 
sulated (column  2),  L= leaded  and 
steel  armored  (columns  3  and  4),  and  -4 
=  No.  14  American  wire  gage,  4110  cir- 
cular mils  (column  5).  In  the  abbrevia- 
tion ICTIA-12,  IC  =  interior  com- 
munication (column  1),  T  =  thermo- 
plastic-asbestos  or  thermoplastic-glass- 
asbestos  insulated  (column  2),  1  = 
impervious  sheathed  (column  3),  A  = 
aluminum  armored  (column  4),  and 
12  =  12  conductor  (column  4). 


Table  110.15-15  (b)  (1) — Lighting  and  power,  interior  comiiianieution,  and  telephone  cable  symbols 


Column  1 

Column  2 

Column  3 

Column  4 

Column  5 

Symbol  designating  cable  type 

Symbol  desigtiating  type  of 

Symbol  designating  type  of 

Symbol  designating 

Symbol  designating  wire  size 

insulation 

outer  covering 

type  of  armor 

for  light  and  power  cables 
or  number  of  conductors 
for  interior  comnuniication 
or  telephone  cable 

S=siiigle     conductor,    light     and 

R=rubber. 

A = armored  only. 

None=steeI. 

Wire  size  in  nearest  1,000  cir- 

power. 

V  =  varnished-cambric. 

L=leaded  and  armored. 

A=aluminiun. 

cular  mils  or   number  of 

l)=double    conductor,  light    and 

.\  V =asbestos- varnished-cam- 

I=impervious sheathed  and 

B= bronze. 

conductors. 

power. 

bric. 

armored. 

T=tri|)le     conductor,    light     and 

T  =thermoplastic-ashestos  or 

S= reinforced  sheathed  and 

jjower. 

thermoplastic-glass  -  asbes- 

armored. 

F=four  conductor,  light  and  power. 

tos. 

ir  =  interior  comminiicat  ion. 

TT  =  twisted  ]iair,  telephone. 

TTr  =  twistcd     pair,     inter-cabin 

telephone. 
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110.15-15  (b)  (2)  The  trade  designa- 
tions given  in  Table  110.15-15  (b)  (2) 
ma}"  be  used  to  designate  the  type  of 
flexible  cord  and  fixture  wire. 


Table    110.15-15 


(b)    (2). — Flexible    cord   and  fixture 
wire  symbols 


Trade  name  of  wire  or  cord 


Asbestos-covered  heat-resistant  fixture  wire 

Cotton-covered  heat-resistant  fixture  wire _. 

Rubber-covered  fixtuie  wire  .    

Flexible  rubber-covered  fixture  wire 

Rubber-covered  heat-iesistant  fixture  wire 

Rubber-covered  heat-resistant  flexible  stranding  fixture  wire 

Thermoplastic-covered  fixture  wire 

Thermoplastic-covered  flexible  stranding  fixture  wire 

Braided  moisture-proof  reinforced  cord 

Braided  lamp  cord. 

Braided  twisted  portable  cord __ _.- 

Braided  romforced  cord 

Braided  heavy  duty  cord.. 

Junior  hard  service  cord 

.Junior  hard  service  oil  resistant  cord 

Junior  hai  d  service  thermoplastic  Insulated  cord 

.\sbestos  and  varnished  cloth  covered  heat-resistant  cord 

Hard  service  cord 

Hard  service  cord,  thermoplastic  covered 

Hard  service  cord,  oil  resistant 


Designa- 
tion 


AF 

CF 

RF-2 

FF-2 

RFH-2 

FFH-2 

TF 

TFF 

P\V-2 

C 

PD 

P-2 

K 

SJ 

SJO 

SJT 

AVPD 

S 

ST 

so 


110.15-20     Coast   Guard   District  Commander. 

This  term  means  an  officer  of  the  Coast 
Guard  designated  as  such  by  the  Comman- 
dant to  command  all  Coast  Guard  activities 
\vdtMn  liis  district,  which  includes  the  in- 
spection, enforcement,  and  administration 
of  Title  52,  R.  S.,  and  Acts  amendatory 
thereof  or  supplemental  thereto,  and  rules 
and  regulations  thereunder. 

110.15-25  Coastwise.  Under  this  designa- 
tion shall  be  included  all  vessels  normally 
navigating  the  waters  of  any  oc(>Hn  or  the 
Gulf  of  Ale.xico  20  nautical  miles  or  less 
offshore. 

110.15-30  Commandant.  This  term  means 
tlic  Coniinandiiut  of  tlie  Coast  Guard. 

110.15-35     Control  equipment  terms 

110.15-35  (a)  Electric  controllers.  An  elec- 
tric coDtroIlcr  is  a  device,  or  group  of 
devices,  whiftli  serves  to  govern,  in  some 
predetermined  manner,  the  electric  pow- 
er <ieliv(Ted  lo  tlie  ai)[)uratiis  to  which  it 
is  connected.      (ASA  ("42  25.f)5.005) 

110.15-35  (b)  6oj/c  funct/ons.  The  basic 
furicfioiis  of  a  controller  an;  accchTatioii, 
retanhttiou,  line  closing,  reversing,  etc. 
CASA  C42  25.0."i.010) 

110.15-35  (c)  Manual  controller.  A  manual 
controller     in      un      electric     controller 


having  all  of  its  basic  functions  per- 
formed by  hand.     (ASA  C42  25.05.025) 

110.15-35  {d)   Full  magnetic   controller.     A 

fuU  magnetic  controller  is  an  electric 
controller  having  all  its  basic  functions 
performed  by  electromagnets.  (ASA  C42 
25.05.030) 

110.15-35  (e)  Contactor.  A  contactor  is 
a  de\'ice,  operated  other  than  by  hand, 
for  repeatedly  establishing  and  interrupt- 
ing an  electric  power  circuit.  (ASA  C42 
25.05.050) 

1 1 0.1 5-35  (f)  Starter.  A  starter  is  an  elec- 
tric controller  for  accelerating  a  motor 
from  rest  to  normal  speed.  (ASA  C42 
25.05.075) 

110.15-35  (g)  Automatic  starter.  An  au- 
tomatic starter  is  a  starter  which  controls 
automatically  the  acceleration  of  a 
motor.     (ASA  C42  25.05.080) 

110.15-35  (h)  Autotransformer  starter.     An 

autotransformer  starter  is  a  starter  hav- 
ing an  autotransformer  to  furnish  a  re- 
duced voltage  for  starting.  It  includes 
the  necessary  switcliing  mechanism  and 
is  frequently  called  a  compensator  or 
autostarter.     (ASA  C42  25.05.085) 

110.15-35  (i)  Overload  protection  (overcur- 
rent  protection).  Overload  protection  is 
the  effect  of  a  device  operative  on  exces- 
sive current,  but  not  necessarily  on  short- 
circuit,  to  cause  and  maintain  the  inter- 
ruption of  current  flow  to  the  device  gov- 
erned.    (ASA  C42  25.10.005) 

110.15-35  0)  Overload  relay.  An  overload 
relay  is  an  overcurrent  relay  in  the  cu"- 
cuit  to  a  motor  and  wliich  functions  at  a 
predetermined  value  of  overcurrent  to 
cause  the  disconnection  of  the  motor 
from  the  line.     (ASA  C42  25.15.005) 

Note. — An  overload  relay  is  intended  to 
protect  the  motor  or  controller  and  does  not 
necessarily  protect  itself. 

110.15-35  (l<)  Normally  open  and  normally 
closed.  The  terms  "Nornuilly  Open" 
and  "Normally  Closed"  when  applied  to 
a  magnetically  operated  switching  device, 
such  as  a  contactor  or  relay,  or  to  the 
contacts  thereof,  signify  the  position  taken 
when  the  operating  magnet  is  deenergized. 
These  terms  apply  only  to  nonlatching 
types  of  devi{;es.  "  (ASA  C42  25.20.020) 

110.15-40  Corrosion-resistant  finishes.  Th(^ 
following  treatments  listed  in  this  section, 
when.  I)ro|)(^rly  done  and  of  sufli(;iently 
heavy  coating,  an^  (lonsidered  satisfactory 
corrosion-resistant  finishes: 
110.15-40  fa)  Electroplating  of  cadmium, 
chromium,  nickel,  silver,  or  zinc. 
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110.15-40  (b)  Shorardizing. 
110.15^0  (c)  Galvanizing. 
110.15-40  (d)  Painting.     Thorough  clean- 
ing and  degroasing,  followed  by  bonderiz- 
ing  or  the  equivalent,  followed  by  the 
application  of  zinc  chromate  primer  or 
the  equivalent,  followed  by  one  or  more 
applications  of  enamel. 
110.15-45     Corrosion-resistant     materials. 
Silver,     corrosion-resisting    steel,     copper, 
brass,  bronze,  copper-nickel,  certain  cop- 
per-nickel   alloys,    and   certain   aluminum 
alloys  are  considered  satisfactory  corrosion- 
resistant  materials. 

110.15-50     Electrochemistry 

110.15-50  (a)  Sf Of oge  boffery,     A    storage 
battery  is  a  connected  group  of  two  or 
more  electrolytic  cells  for  the  generation 
of  electric  energy  in  which  the  cells  after 
being  discharged  may  be  restored  to  a 
charged  condition  by  an  electric  current 
flowing  in  a  direction  opposite   to   the 
flow  of  current  when  the  cells  discharge. 
110.15-50  (b)  Dry  ce//.     A    dry    cell    is    a 
cell  in  which  the  electrolyte  exists  in  the 
form  of  a  jelly  or  is  absorbed  in  a  porous 
medium,  or  is  otherwise  restrained  from 
■   flowing  jfrom  its  intended  position,  such 
a  cell  being  completely  portable  and  the 
electrolyte     non-spillable.     (ASA     C42 
60.11.020) 
110.15-50  (c)  Primary  cell.     A  primary  cell 
is   a   cell   designed   to   produce   electric 
current  through  an  electrochemical  re- 
action which  is  not  efficiently  reversible 
and   hence    the   cell,    when   discharged, 
cannot   be   efiicientlv  recharged   by   an 
electric  current.     (ASA  C42  60.11.005) 
110.15-55      Embarkation  deck.      This      term 
means  the  deck  or  decks  from  which  pas- 
sengers    embark    into    lifeboats    or     the 
deck   or   decks   on   which   passengers   are 
assembled  preparatory  to  embarking  into 
lifeboats. 
110.15-60     Emergency     squad.      This      term 
means  that  part  of  the  crew  designated  by 
the  station  bill   to  form  the  nucleus  of  a 
damage  control  party. 
1 1 0.1 5-65     Equipment  enclosure  terms 

110.1  5-65  (a)  Enclosed  (inclosed).  Enclosed 
means  surrounded  by  a  case  wliich  will 
prevent  accidental  contact  of  a  person 
with  Uve  parts.  (ASA  C42  95.90.210) 
110.15-65  (b)  Nonwatertight  equipment. 
Nonwatertight  equipment  means  en- 
closed equipment,  the  enclosure  of  which 
is  not  sufficiently  effective  to  be  classed 
as  either  drip-proof  or  watertight. 
11 0.1 5-65  (c)  Drip-proof  equipment.  Drip- 
proof  equipment  means  enclosed  equip- 
ment so  constructed  or  protected  that  its 


successful  operation  is  not  interfered  with 
when  subjected  to  falling  moisture  or  dirt. 
110.15-65  (d)  Watertight   equipment. 
Watertight   equipment   means   enclosed 
equipment  so  constructed  that  a  stream 
of  water  from  a  hose  (not  less  than   1 
inch  in  diameter)  under  a  head  of  about 
35  feet,  and  from  a  distance  of  about  10 
feet,  and  for  a  period  of  5  minutes,  can  be 
played  on  the  apparatus  without  leakage. 
The  hose  nozzle  should  be  adjusted  to 
give  a  solid  stream  at  the  enclosure. 
110.15-65  (e)  Explosion-proof     equipment. 
Explosion-proof  equipment  means  equip- 
ment enclosed  in  a  case  which  is  capable 
of  withstanding  an  explosion  of  a  speci- 
fied gas  or  vapor  which  may  occur  within 
it,  and  of  preventing  the  ignition  of  the 
specified  gas  or  vapor  surrounding  the 
enclosure  by  sparks,  flashes  or  explosions 
of  the  gas  or  vapor  within. 
110.15-65    (f)    Weathertight    equipment. 
Weathertight   equipment   means   equip- 
ment so  constructed  or  protected   that 
exposure  to  a  beating  rain  will  not  result 
in  the  entrance  of  water. 
110.15-70     Equivalent.     This       term,    when 
used  in  connection  with  a  unit,  material, 
process,  finish,  etc.,  means  the  equivalent 
as  determined  by  the  Coast  Guard.     (See 
Subpart  110.20) 
110.15-75     Ferry.     Under    this    designation 
shall  be  included  those  vessels  in  other  than 
ocean    or    coastwise    service    having    pro- 
visions   only    for    deck    passengers    and 
vehicles,   operatnig  on   a  short  run  on  a 
frequent  schedule  between  two  points  over 
the  most  direct  water  route,  and  offering 
a  public  service  of  a  type  normally  attrib- 
uted to  a  bridge  or  tunnel. 

110.15-80  Flash  point.  This  term  indicates 
the  temperature  in  degrees  Fahrenheit  at 
which  a  liquid  gives  off  an  inflammable 
vapor  when  heated  in  an  open-cup  tester. 
(See  Paragraph  111.70-5  (e)) 

110.15-85     Generation  and  distribution  terms 

110.15-85  (a)  Connecfec/ /oat/.  The  con- 
nected load  on  a  system,  is  the  sum  of 
the  continuous  ratings  of  the  load  con- 
suming apparatus  connected  to  the 
system,  or  part  of  the  system,  under 
consideration.     (ASA  C42  35.10.120) 

110.15-85  (b)  Load  factor.  Load  factor  is 
the  ratio  of  the  average  load  over  a 
designated  period  of  time  to  the  con- 
nected load. 

110.15-85  (c)  Peak  load.  Peak  load  is  the 
maximum  load  consumed  or  produced 
by  a  unit  or  group  of  units  in  a  stated 
period  of  time.     It  may  be  the  maximum 
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instantaneous  load  or  the  maximum 
average  load  over  a  designated  interval 
of  time.     (ASA  C42  35.10.135) 

Note — Maximum  average  load  is  ordinarily 
used.  In  commercial  transactions  involving 
peak  load  (peak  power)  it  is  taken  as  the 
average  load  (power)  during  a  time  interval  of 
specified  duration  oecuring  within  a  given 
period  of  time,  that  time  interval  being  se- 
lected during  which  the  average  power  is 
greatest. 

11 0.1 5-85  (d)  Gfounc/ Ccoff/)).  A  ground 
is  a  conducting  connection,  whether 
intentional  or  accidental,  between  an 
electric  circuit  or  equipment  and  earth, 
or  to  some  conducting  body  which 
serves  in  place  of  the  earth.  (ASA  C42 
35.15.005) 

Note. — On  shipboard  the  "ground"  or 
"earth"  is  the  hull  and  all  conductive  parts 
connected  thereto. 

110.15-85    (e)    Grounded    (earthed). 

Grounded  means  connected  to  earth  or 
to  some  conducting  body  which  serves 
in  place  of  the  earth.  (ASA  C42 
35.15.010) 

110.15-85  (f)  Ground-return  circuit  (earth- 
return  circuit).  A  ground-return  circuit 
is  a  circuit  in  which  the  earth  is  utilized 
to  complete  the  circuit.  (ASA  C42 
35.15.015) 

110.15-85  (g)  Ground  Current.  A  ground 
current  is  any  current  flowing  in  the 
earth.     (ASAC42  35.15.020) 

Note. — Specifically,  currents  flowing  to 
earth  through  ground  conductors  or  currents 
flowing  in  conductors  embedded  in  the  earth 
are  commonly  referred  to  as  ground  currents. 

110.15-85    (h)      Voltage    to    ground.     The 

voltage  to  gi'oimd  is  the  voltage  be- 
tween anv  live  conductor  of  a  circuit  and 
earth.     (ASA  C42  35.1 5.025) 

Note. — Where  safety  consid(!rations  are 
involved,  the  voltage  to  ground  for  ungrounded 
circuits  shall  be  taken  as  the  highest  voltage 
between  the  conductors  of  lh(!  circuit. 

1 10.1  5-85  (i)  Ground  indication.  A  ground 
indication  is  an  indicalion  of  tlic  picscnce 
of  a  ground  on  one  or  more  of  the  nor- 
mally ungrounded  conductors  of  a  sys- 
tem.     (ASA  ("42  35.15.040) 

110.15-85  (j)  Circuit.  A  circuit  is  a  con- 
ducting ])jirt  or  a  system  of  condticling 
parts  tlirough  which  an  electric  trtn-rent 
isinlr-nrled  (oflow.     (ASA  ('42  35.40.010) 

110.1  5-85  (k)  Feeder  (in  interior  wiring).  A 
iccdcr  is  a  set  of  conductors  origiiniiing 
at  a  main  dislribulif)ri  cenler,  and 
Htij)plying  one  or  more  se<-or)diiry  dis- 
tribution ccniciH,  one  or  more  biancli- 
circuit  distribution  centcrH,  or  uny  com- 


bination of  these  two  types  of  equip- 
ment.    (ASA  C42  95.10.025) 

110.15-85  (I)  LgAf/ngfeed'ef.  A  lighting 
feeder  is  a  feeder  supplying  principally  a 
lighting  load.     (ASA  C42  95.10.030) 

110.15-85  (m)  Power  feeder.  A  power 
feeder  is  a  feeder  supplying  principally 
a  power  or  heating  load.  (ASA  C42 
95.10.035) 

110.15-85  (n)  Branch  circuit.  A  branch  cir- 
cuit is  that  portion  of  a  wiring  system 
extending  be^'ond  the  final  automatic 
overload  protective  device  of  the  circuit. 
(ASA  C42  95.10.045) 

110.15-85  (o)  Motor  branch  circuit.  A  mo- 
tor branch  circuit  is  a  branch  circuit  sup- 
plying energy  only  to  motors.  (ASA 
C42  95.10.065) 

110.15-85  (p)  Lighting     branch     circuits. 

Lighting  branch  circuits  are  circuits  sup- 
plying energv  to  lighting  outlets  only, 
(ASA  C42  95'.10.050).  (Lighting  branch 
circuits  also  may  supply  portable  desk 
or  bracket  fans,  small  heating  appliances, 
motors  of  K  hp  and  less,  and  other  porta- 
ble apparatus  of  not  over  660  watts 
each.) 

110.15-85  (q)  Appliance     branch     circuits. 

Appliance  branch  circuits  are  circuits 
supplying  energy  either  to  permanently 
wired  appliances  or  to  attachment-plug 
receptacles,  that  is,  appliance  or  conven- 
ience outlets,  or  to  a  combination  of  per- 
manently wired  appliances  and  addi- 
tional attachment-plug  outlets  on  the 
same  circuit,  such  circuits  to  have  no 
permanently  ('onnected  lighting  fixtures. 
(ASA  C42  95.10.055) 

110.15-85  (r)  Outlet.  An  outlet  is  a  point 
on  the  wiring  system  at  which  current  is 
taken  to  supply  fixtiu-es,  lamps,  heaters, 
motors,  or  current-consuming  equipment 
generally.      (ASA  C42  95.10.090) 

Note. — The  use  of  the  term  outlet  for  a 
I)oint  in  the  wiring  system  where  a  switcii  is 
located  is  d(>precated,  unless  qualified  to  make 
the  meaning  clear. 

110.15-85  (s)  Lighting  outlet.  Alighting 
outlet  is  an  outhU.  intended  for  the  direct 
connection  of  a  lamj)liolder,  a  ligliting 
fixture  or  n.  |)en<lant  cord  tcrniirmt-ing  in 
a  lampliolder.      (ASA  (M2  95.10.095) 

110.15-85  (t)  Receptacle  outlet.  A  rece|)- 
l-aclc  outlet  is  nn  outlet  intended  to 
be  equipped  with  one  or  more  recepta- 
cles, not  of  the  screw-shell  type,  or  to 
be  i)rovided  with  one  or  more  i)oiuls 
of  atlticliment  within  oik^  foot  intciuled 
to  receive  at  la,chment-j)lug  caps.  (ASA 
C42  95.10.100) 
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110.15-85    (u)     Plug    (plug    adaptor).       A 

plug  is  a  device,  which,  by  insertion  in 
a  receptacle,  establishes  connection  be- 
tween  the   conductco's  of   the   attached 
cord  and  the  conductors  connected  per- 
manently to  the  receptacle.     (ASA  C42 
95.15.005) 
110.15-85  (v)  Appliance.     An  appliance  is 
a    current-consummg    equipment,    fixed 
or  portable,  such  as  heating  or  motor- 
operated      equipment.       (ASA      C42 
95.35.005) 
110.15-85  (w)  Portable  appliance.     A  port- 
able appliance  is  an  appliance,  fixed  or 
portable,  served  by  means  of  a  flexible 
extension  cord  and/or  attachment  plug. 
110.15-85  (x)  Accessible  (as  applied  to  wir- 
ing methods).     Accessible  means  not  per- 
manently closed  in  by  the  structure  or 
finish  of  the  ship;  capable  of  being  re- 
moved without  disturbing  the  ship  struc- 
ture or  finish. 
110.15-85  (y)  Accessible    (as    applied    to 
equipment).     Accessible  means  admitting 
close  approach  because  not  guarded  by 
locked  doors,  elevation  or  other  effective 
means.     (ASA  C42  95.90.310) 
110.15-90     Great  Lakes.     Under   this   desig- 
nation shall  be  included  all  vessels  navi- 
gating the  Great  Lakes. 
110.15-95     Headquarters.       This  term  means 
the  office  of  the  Commandant,  U.  S.  Coast 
Guard,  Washington,  D.  C. 

1 1 0.1  5-1 00     Instrument  and  meter  terms 

1 1 0.1  5-1 00  (a)  Instrument.  An  instrument 
is  a  device  for  measuring  the  present 
value  of  the  quantity  under  observation. 
An  instrument  may  be  an  indicating 
instrument  or  a  recording  instrument. 
The  term  "instrument"  is  used  in  two 
different  senses;  (1)  instrument  proper, 
and  (2)  to  include  not  only  the  instru- 
ment proper  but,  in  addition,  any 
necessary  auxiliary  devices,  such  as 
shunts,  shunt  leads,  resistors,  reactors, 
capacitors,  or  instrument  transformers. 
The  term  "meter"  is  also  used  in  a 
general  sense  to  designate  any  type  of 
measuring  device  including  all  types  of 
electric  measuring  instruments.  »Such 
use  as  a  suffix  or  as  part  of  a  compound 
word  (e.  g.,  voltmeter,  frequency  meter)  is 
universally  accepted.  "Aleter"  may  be 
used  alone  with  this  \vider  meaning  when 
the  context  is  such  as  to  prevent  con- 
fusion with  the  narrower  meaning  of 
"electricity  meter."  (ASA  C42  30.20.- 
005) 

110.15-100  (b)  Indicating     instrument.     An 

indicating  instrument  is  an  instrument 
in  which  the  present  value  of  the  quantity 


measured  is  indicated  by  the  position  of 
a  pointer  relative  to  a  scale.  (ASA  C42 
30.20.010) 

110.15-100  (c)  Ammeter.  An  ammeter  is 
an  instrument  for  measuring  electric  cur- 
rent. Ammeters  are  provided  with  a 
scale,  usually  graduated  in  amperes, 
milliamperes  or  microamperes.  (ASA 
C42  30.40.005) 

110.15-100  (d)  Frequency  meter.  A  fre- 
quency meter  is  an  instrument  for 
measuring  the  frequency  of  an  alternat- 
ing current.     (ASA  C42  30.40.045) 

1 1 0.1 5-1 00  (e)  Power  factor  meter.  A  power 
factor  meter  is  an  instrument  for  measur- 
ing power  factor.  Power  factor  meters 
are  provided  with  a  scale,  usually  gradu- 
ated in  power  factor.  (ASA  C42 
30.40.085) 

110.15-100(0  Voltmeter.  A  voltmeter  is 
an  instrument  for  measuring  voltage. 
Voltmeters  are  provided  with  a  scale, 
usually  graduated  in  volts,  millivolts  or 
kilovolts.     (ASA  C42  30.40.205) 

1 1 0.1  5-1 00  (g)  Wattmeter.  A  wattmeter  is 
an  instrument  for  measuring  electric 
power.  Wattmeters  are  provided  with 
a  scale,  usually  graduated  in  watts  or 
kilowatts.     (ASA  C42  30.40.215) 

110.15-100  (h)  Instrument  shunt.  An  in- 
strument shunt  is  a  particular  type  of 
resistor  designed  to  be  connected  in  par- 
allel with  the  measuring  device  to  ex- 
tend the  current  range  beyond  some 
particular  value  for  which  the  instrument 
is  already  complete.  (ASA  C42 
30.70.010) 

110.15-105  International  voyage.  An  inter- 
national voyage  as  appliea  to  United  States 
vessels  includes  voyages  between  United 
States  ports  and  ports  outside  the  United 
States,  as  well  as  between  United  States 
continental  ports  and  ports  in  the  Terri- 
tory of  Alaska,  Commonwealth  of  Puerto 
Rico,  Territory  of  Hawaii,  the  Panama 
Canal  Zone,  or  any  other  separate  portion 
of  tbe  United  States  constituting  a  posses- 
sion or  held  under  protectorate  or  mandate. 
However,  vessels  solely  navigating  the 
Great  Lakes  and  their  connecting  and  trib- 
utary waters  as  far  east  as  the  exit  of  the 
Lachine  Canal  at  Montreal,  in  the  province 
of  Quebec,  Canada,  shall  not  be  considered 
as  on  an  international  voyage  for  the  pur- 
pose ot  the  regulations  contained  in  this 
subchapter. 

1 1 0.1 5-1 1 0  Lakes,  bays,  and  sounds.  Under 
this  designation  shall  be  mcluded  all  vessels 
navigating  the  waters  of  any  of  the  lakes, 
bays,  or  sounds  other  than  the  waters  of 
the  Great  Lakes. 
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110.15-115     Locations 

110.15-115  (a)  Corrosive  location.  Corro- 
sive locations  shall  be  deemed  to  be  loca- 
tions exposed  to  the  weather  on  vessels 
operating  in  salt  water. 

110.15-115  (b)  Damp  or  wet  location. 
Damp  or  wet  locations  shall  be  deemed 
to  be  locations  exposed  to  the  weather, 
machinery  spaces,  cargo  spaces,  refrig- 
erated spaces,  galley,  laundry,  public 
washrooms  or  toilets  equipped  with  baths 
or  showers,  and  similar  locations.  Areas 
directly  inside  of  access  doors  to  a 
weather  deck  will  also  be  classed  as  wet 
locations  where  the  access  door  is  not 
suitably  protected  against  entrance  of 
rain  or  spray  by  an  overhanging  deck  or 
by  other  means. 

1 1 0.1  5-1 1 5  (c)  Dry  location.  Dry  locations 
shall  be  deemed  to  be  passengers'  and 
crew's  quarters,  pantries,  passageways 
adjacent  to  quarters,  public  washrooms 
and  toilets  which  are  not  equipped  with 
baths  or  showers,  radio  room,  gyro  room, 
and  chart  room. 

110.15-120     Marine     inspector     or     inspector. 

These  terms  mean  any  person  from  the 
civilian  or  military  branch  of  the  Coast 
Guard  assigned  under  the  superintendence 
and  direction  of  an  Officer  in  Charge, 
Marine  Inspection,  or  any  other  person  as 
may  be  designated  for  the  performance  of 
duties  with  respect  to  the  inspection,  en- 
forcement, and  administration  of  Title  52, 
R.  S.,  and  acts  amendatory  thereof  or  sup- 
plemental thereto,  and  rules  and  regula- 
tions thereunder. 
110.15-125  Motorboat.  This  term  means 
any  vessel  indicated  in  Columns  4  or  5  of 
Table  1 10.0.5-1  (a),  65  feet  in  length  or  less 
which  is  propelled  by  machinery  (including 
steam).  The  length  shall  be  measured 
from  end  to  end  over  the  deck  excluding 
sheer.  This  term  includes  a  ])oat  tempora- 
rily or  permanently  equipped  with  a  de- 
tachable motor  and  any  such  boat  when  so 
propelled  is  subject  to  the  applicable  pro- 
visions of  the  Motorljoat  Act  of  April  25, 
1040  (40  U.  S.  C.  520-52Gt),  and  the  reg- 
ulations promulgated  thereunder.  For  the 
purpose  of  this  sub(liai)ter,  mot^orboats 
an;  included  under  the  term  "vess(!l"  unless 
specifically  noted  otherwise!.  The  various 
classes  of  motorboats  are  as  follows: 
Class  A — Any  motorboat  less  tlinii  Hi  feet 

in  length. 
Class  1 — Any  motorboat    10   fec^t  or  over 

and  less  tlian  20  fe(!t  in  length. 
ChiHH  2     Any   motorboat  2f)   fe<'t  or  over 

and  U:hh  than  40  fe(!t  in  length. 


Class  .3 — Any  motorboat  40  feet  or  over 
and  not  more  than  65  feet  in  length. 

110.15-130  Ocean.  Under  this  designa- 
tion shall  be  included  all  vessels  navigating 
the  waters  of  any  ocean  or  the  Gulf  of 
Mexico  more  than  20  nautical  miles  off- 
shore. 

110.15-135  Officer  in  Cfiarge,  Marine  Inspec- 
tion. This  term  means  any  person  from  the 
civilian  or  militaiy  branch  of  the  Coast 
Guard  designated  as  such  by  the  Com- 
mandant and  who,  under  the  superintend- 
ence and  direction  of  the  Coast  Guard 
District  Commander,  is  in  charge  of  an 
inspection  zone  for  the  performance  of 
duties  with  respect  to  the  inspections,  en- 
forcement, and  administration  of  Title  52, 
R.  S.,  and  acts  amendatory  thereof  or  sup- 
plemental thereto,  and  rules  and  regula- 
tions thereunder. 

1 1 0.1 5-1 40  Passenger.  A  passenger  is  every 
person  other  than  the  master  and  members 
of  the  crew  or  other  persons  employed  or 
engaged  in  any  capacity  on  board  a  vessel 
in  the  business  of  that  vessel.  In  the  case 
of  a  vessel  on  an  international  voyage  a 
child  under  one  year  of  age  is  not  counted 
as  a  passenger. 

110.15-150     Pilot  rules 

110.15-150  (a)     The    term    "pilot    rules" 
means  the  statutory  rules  of  the  road  and 
the   implementing    regulations    of    the 
Commandant.     The     regidatory     pilot 
rules  are  contained  in  33  CFR  Parts  80, 
82,84,90,  92,95,  and  100. 
110.15-150  (b)     In   accordance  with  law, 
the    Coast   Guard   publishes   the  statu- 
tory niles  of  the   road    and  regulatory 
pilot  rides  in  pamphlet  form  as  follows: 
110.15-150  (b)  (1)     Rules     to     Prevent 
Collisions  of  Vessels  and  Pilot  Rules 
for    Certain    Inland    Waters    of    the 
Atlantic  and  Pacific  Coasts  and  of  the 
Coast  of  the  Cndf  of  Mexico  (CG169). 
110.15-150  (b)  (2)     Pilot   Rules   of   the 
(ireat  Lakes  and  Their  Connecting  and 
Tributary  Waters  and  the  St.  Marys 
River  (C(i  172). 
110.1.5-150  (b)  (3)     I'ilot  Rules  for  the 
Western  Rivers  and  the  Red  River  of 
the  North  (CG  184). 

110.15-155  Propulsion  engine.  This  term 
inciMis  one  or  nioic  nuuthines  driving  a 
single  ])ro])cll(!r  or  i)addlewhcel  shaft  for 
propulsion  of  the  vessel. 

110.15-160  Qualified  person.  One  familiar 
with  the  construction  and  operation  of  the 
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apparatus  and  the  hazards  involved.  (ASA 
C42  95.95.025) 
110.15-165  Rivers.  Under  this  designation 
shall  be  included  all  vessels  whose  naviga- 
tion is  restricted  to  rivers  and/or  canals, 
exclusively  and  to  such  other  waters  as  may 
be  so  designated  by  the  Coast  Guard 
District  Commander. 

110.15-170     Recognized  classification  society. 

The  term  "recognized  classification  society" 
means  the  American  Bin-eau  of  Shipping  or 
other  classification  society  recognized  by 
the  Commandant. 
110.15-175  Rotating  machinery;  enclosure, 
ventilation  and  protection  terms 

110.15-175  (a)  Self-venfilafed  machine.     A 

self-ventilated  machine  is  one  which  has 
its  ventilating  air  circulated  by  means 
integral  vnih  the  machine.  (ASA  C42 
10.25.010) 

110.15-175  (b)  Separately  ventilated  ma- 
chine. A  separately  ventilated  machine 
is  one  which  has  its  ventilating  air  sup- 
plied by  an  independent  fan  or  blower 
external  to  the  machine.  (ASA  C42 
10.25.020) 

110.15-175  (c)  Enclosed  self-ventilated  ma- 
chine. An  enclosed  self-ventilated  ma- 
chine is  a  machine  having  openings  for 
the  admission  and  discharge  of  the  ven- 
tilating air,  which  is  circulated  by  means 
integral  with  the  machine,  the  machine 
being  otherwise  totally  enclosed.  These 
openings  are  so  arranged  that  inlet  and 
outlet  ducts  or  pipes  may  be  connected  to 
them.     (ASA  C42  10.25.030) 

Note. — Such  ducts  or  pipes,  if  used,  must 
have  ample  section  and  be  so  arranged  as  to 
furnish  the  specified  vohime  of  air  to  the  ma- 
chine, otherwise  the  ventilation  will  not  be  suf- 
ficient. 

110.1  5-1  75  (d)  Enclosed  separately  venti- 
lated machine.  An  enclosed  separately 
ventilated  machine  is  a  machine  having 
openings  for  the  admission  and  discharge 
of  the  ventilating  air,  which  is  circulated 
by  means  external  to  and  not  a  part  of 
the  macliine,  the  machine  being  other- 
wise totally  enclosed.  These  openings 
are  so  arranged  that  inlet  and  outlet 
duct  pipes  may  be  connected  to  them. 
(ASA  C42  10.25.040) 

1 1 0.1  5-1 75  (e)  Open  machine.  An  open 
machine  is  a  self-ventilated  machine 
having  no  restriction  to  ventilation  other 
than  that  necessitated  by  mechanical 
construction.     (ASA  C42  10.25.050) 

Note — In  the  sense  of  this  definition  an 
open  machine,  when  the  term  is  used  without 
qualification,  is  understood  not  to  be  splash- 
proof  or  drip-proof. 


1 1 0.1  5-1 75  (0  Totally  enclosed  machine.     A 

totally  enclosed  machine  is  one  so  en- 
closed as  to  prevent  exchange  of  air 
between  the  inside  and  the  outside  of  the 
case,  but  not  sufficiently  enclosed  to  be 
called  airtight.     (ASA  C42  10.25.060) 

110.15-175  (g)  Totally  enclosed  fan-cooled 
machine.  A  totally  enclosed  fan-cooled 
machine  is  a  totally  enclosed  machine 
equipped  for  exterior  cooling  by  means 
of  a  fan  or  fans,  integral  with  the  machine 
but  external  to  the  enclosing  parts. 
(ASA  C42  10.25.070) 

1 1 0.1 5-1 75  (h)  Protected  machine.  A  pro- 
tected machine  is  one  in  which  all  ven- 
tilating openings  in  the  frame  are  pro- 
tected with  wire  screen,  expanded  metal 
or  perforated  covers.  (ASA  C42 
10.30.010). 

Note. — A  common  form  of  specification  for 
"protected  machinery"  is:  "The  openings  shall 
not  exceed  one-half  square  inch  (323  sq  mm) 
in  area  and  shall  be  of  such  shape  as  not  to 
permit  the  passage  of  a  rod  larger  than  one-half 
inch  (12.7  mm)  in  diameter,  except  where  the 
distance  of  exposed  live  parts  from  the  guard 
is  more  than  4  inches  (101.7  mm)  the  openings 
may  be  three-fourths  square  inch  (484  sq  mm) 
in  area  and  must  be  of  such  shape  as  not  to 
permit  passage  of  a  rod  larger  than  three-fourths 
inch  (19  mm)  in  diameter." 

1 1 0.1 5-1  75  (i)  Drip-proof  machine.  A  drip- 
proof  machine  is  one  in  which  the  ven- 
tilating openings  are  so  constructed  that 
drops  of  liquid  or  solid  particles  falling 
on  the  machine  at  any  angle  not  greater 
than  15  degrees  from  the  vertical,  cannot 
enter  the  machine  either  directly  or  by 
striking  and  running  along  a  horizontal 
or  inwardlv  inclined  surface.  (ASA  C42 
10.30.030)! 

1 1 0.1 5-1 75  (j)  Explosion-proof  machine.  An 
e.xplosion-proof  machine  is  one  enclosed 
in  a  case  which  is  capable  of  withstand- 
ing an  explosion  of  a  specified  gas  or 
vapor  which  may  occur  ^vithin  it,  and  of 
preventing  the  ignition  of  the  specified 
gas  or  vapor  surrounding  the  enclosure 
by  sparks,  flashes  or  explosions  of  the 
gas  or  vapor  within. 

110.15-175  (k)  V/o^erf/g/ifmoc/i/ne.  A  wa- 
tertight machine  is  a  totally  enclosed 
machine  so  constructed  that  a  stream  of 
water  from  a  hose  (not  less  than  1  inch 
in  diameter)  under  a  head  of  35  feet  and 
from  a  distance  of  about  10  feet  can  be 
played  on  the  machine  from  any  direc- 
tion for  a  period  of  15  minutes  without 
leakage,  except  that  leakage  which  may 
occur  around  the  shaft  may  be  con- 
sidered permissible,  provided  it  is  pre- 
vented from  entering  the  oil  reservoir 
and  provision  is  made  for  automatically 
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draining  the  machine.     The  hose  nozzle 
should  be  adjusted  to  give  a  solid  stream 
at  the  enclosure.     The  machine  should 
be    provided    with    a    check    valve    for 
drainage  or  a  tapped  hole  at  the  lowest 
part  of  the  frame  which  will  serve  for 
application  of  drain  pipe  or  drain  plug. 
110.15-180     Short  international  voyase.     For 
the  purpose  of  this  subchapter,  the  expres- 
sion  "short  international  voyage"  means 
an  international  voyage  in  the  course  of 
which  a  vessel  is  not  more  than  200  miles 
from  a  port  or  place  in  which  the  passengers 
and  crew  could  be  placed  in  safety,  and 
which  does  not  exceed  600  miles  in  length 
between  the  last  port  of  call  in  the  country 
in  which  the  voyage  begins  and  the  final 
port  of  destination. 
110.15-185     Switching  equipment 
110.15-185  (a)  Switches 

110.15-185  (a)  (1)  Switch.  A  switch  is 
a  device  for  making,  breaking  or 
changing  the  connections  ui  an  electric 
circuit.  (ASA  C42  25.05.090) 
110.15-185  (a)  (2)  Knife  switch.  A 
knife  switch  is  a  form  of  air  switch  in 
which  the  moving  element,  usually  a 
hinged  blade,  enters  or  embraces  the 
contact  clips.  In  some  cases,  however, 
the  blade  is  not  hinged  and  is  re- 
movable. (ASA  C42  20.10.050) 
110.1.5-185  (a)  (3)  Rated  continuous  cur- 
rent {of  a  switch  or  circuit  breaker). 
The  rated  continuous  current  of  a 
switch  or  circuit  breaker  is  the  desig- 
nated limit  in  rms  amperes  or  direct- 
current  amperes  which  it  will  carry 
continuously  without  exceeding  the 
limit  of  observable  temperature  rise. 
(ASA  C42  20.10.100) 
110.1.5-185  (a)  (4)  Rated  voltaue  (of  a 
svrltck  or  circuit  breaker).  Tlie  rated 
voltage  of  a  switch  or  circuit  bi'eaker  is 
the  liigliesl  rms  voltage  or  the  liigliest 
dircct-cunent  voltage  at  which  it  is 
designed  to  operate.  (ASA  C42 
20.10.105) 
110.15-185  (a)  (5)  General  uxe  svnfch. 
A  geneiaj  use  switcii  is  a  switch  iu- 
Iciuh'd  for  use  in  general  distribution 
and  })raiich  circuits.  It  is  iiited  in 
amperes  and  is  (•aj)able  of  interrupting 
the  rate<l  curreut  at  the  rated  voltage. 
(ASA  C42  25.05. 1 05j 
110.15-185  (a)  (0)  Isolatinf/  Hivifrli.  .\ii 
isojiilitig  switch  is  a  switch  iiilencled 
for  isohitiiig  an  electric  circuit  from 
the  source  of  pf)wer.  It  liiis  no  iiitcr- 
rnpliug  rntiiig  and  is  intended  to  l)e 
operated  oidy  after  the  circuit  has  been 


opened  by  some  other  means.     (ASA 
C42  25.05.110) 

110.15-185  (a)  (7)  Motor-circuit  switch. 
A  motor-circuit  switch  is  a  switch  in- 
tended for  use  in  a  motor  branch  cir- 
cuit. It  is  rated  in  horsepower  and 
is  capable  of  interrupting  the  maxi- 
mum operating  overload  current  of  a 
motor  of  the  same  rating  at  the  rated 
voltage.     (ASA  C42  25.05.120) 

110.15-185  (a)  (8)  "T"  rated  switch. 
A  "T"  rated  switch  is  a  switch  in- 
tended to  control  tungsten-filament 
lamp  loads. 

110.15-185  (a)  (9)  Master  switch.  A 
master  switch  is  a  switch  which  domi- 
nates the  operation  of  contactors, 
relays  or  other  magnetically  operated 
devices.  (ASA  C42  25.05.115) 
11 0.1  5-1 85  (b)  Interrupting  devices 

110.15-185  (b)  (1)  Circuit  breaker.  A 
circuit  breaker  is  a  device  for  inter- 
ruptmg  a  circuit  between  separable 
contacts  under  normal  or  abnormal 
conditions.  Ordinarily  circuit  breakers 
are  required  to  operate  only  infre- 
quently, although  some  classes  of 
breakers  are  suitable  for  frequent 
operation.     (ASA  C42  20.15.005) 

Note. — Normal  indicates  the  interruption 
of  currents  not  in  excess  of  the  rated  con- 
tinuous current  of  the  circuit  breaker. 
Abnormal  indicates  the  interruption  of  cur- 
rents in  excess  of  such  rated  continuous 
current  such  as  short  circuits.  In  appli- 
cation, circuit  breakers  are  selected  whose 
rated  interrupting  current  is  as  great  or 
gr(>ater  than  the  current  which  they  may  be 
called  upon  to  interruj)t. 

110.15-185  (b)  (2)  Rated  interrupting 
currevt  (rated  ivterrupting  capacity). 
The  rated  interrupting  current  of  a 
circuit  breaker  is  the  highest  rms  cur- 
rent at  a  specified  operating  voltage 
whicli  the  breaker  is  re(|uire(l  to  inter- 
rupt under  the  operating  duty  specified 
and  with  a  noiinal  frequency  recovery 
voltage  equal  to  the  specifiecl  operating 
voltage.      (ASA  C42  20.15.060) 

NoTh; — T\w.  current  is  the  rnis  value, 
includinp;  the  direct-current  c()mi)()nent,  at 
tli('  instant  of  contact  separation  as  deter- 
mined from  th(^  eiivcloiK'  of  tlie  current 
wav(!.  Where  limited  by  test  iiig  equipment, 
the  maximum  l<)leran<;e  for  normal  fre<]ueiicy 
recoverv  \'oltage  is  \h  percent  of  the  sjjecified 
operal  ing  v()llag(\ 

110.15-185  (b)  (3)  Reverse-power  trip- 
ping. Jleverse-power  tripping  signi- 
fies the  tripping  of  a  circuit  breaker 
upon  reversal  of  jjower  in  the  main 
circuit.     (ASA  (M2  20.15.115) 

NoTK — In  dire(!t,-(rurr<!nt  practice  the 
tcrinH  "rcvcTHi-  pow(T"  and  "rovorHi!  curn^nt" 
an;  HynonytnouH. 
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110.15-185  (b)  (4)  r n (ler voltage  fnppi7ig. 
Undervoltage  tripping  signifies  the 
tripping  of  a  circuit  breaker  from  a 
trip  coil  connected  in  shunt  to  the  main 
circuit  and  responsive  to  a  decrease  in 
the  main-circuit  voltage.  (ASA  C42 
20.15.120) 

110.15-185  (b)  (5)  Nonantomatic  trip- 
ping. Nonautomatic  tripping  is  the 
opening  of  a  circuit  breaker  only  in 
response  to  an  act  of  an  operator. 
(ASA  C42  20.15.140) 
110.15-185(0  Fuses 

110.15-185  (c)  (1)  Fw.sY.  A  fuse  is  an 
overcurrent  protective  device  with  a 
circuit  openmg  fusible  member  directly 
heated  and  destroyed  by  the  passage 
of  overcurrent  through  it.  (ASA  C42 
20.20.005) 

110.15-185  (c)  (2)  Voltage  rating.  The 
voltage  rating  of  a  fuse  is  the  rms  alter- 
nating-current voltage  or  the  direct- 
current  voltage,  at  which  it  is  designed 
to  operate.     (ASA  C42  20.20.025) 

110.15-185  (c)  (3)  Current  rating.  The 
current  rating  of  a  fuse  is  the  desig- 
nated rms  alternating  current  or  the 
direct  current  which  the  fuse  will  carry 
under  the  conditions  specified,  (ASA 
C42  20.20.030) 
110.15-185  (d)  Relays 

110.15-185  (d)  (1)  Relay.  A  relay  is  a 
device  that  is  operative  by  a  variation 
in  the  conditions  of  one  electric  circuit 
to  effect  the  operation  of  other  devices 
in  the  same  or  another  electric  circuit. 
(ASA  C42  20.25.005) 

Note. — Where  relays  operate  in  response 
to  changes  in  more  than  one  condition,  all 
functions  should  be  mentioned. 

110.15-185  (d)  (2)  Current  relay.  A 
current  relay  is  a  relay  which  functions 
at  a  predetermined  value  of  current. 
It  may  be  an  overcurrent  relay,  an 
undercurrent  relav,  or  a  combination 
of  both.     (ASA  C42  20.25.095) 

110.15-185  (d)  (3)  Overload  relay.  An 
overload  relav  is  an  overcurrent  relay. 
(ASA  C42  20.25.210) 

110.15-185  (d)  (4)  Voltage  relay.  A 
voltage  relay  is  a  relay  which  functions 
at  a  predetermined  value  of  voltage. 
It  may  be  an  overvoltage  relay,  an 
undervoltage  relav,  or  a  combination 
of  both.     (ASA  C42  20.25.360) 

110.15-185  (d)  (5)  Instantaneous. 
Instantaneous  is  a  qualifying  term 
indicating  that  no  delay  is  purposely 
introduced  in  the  action  of  the  device. 
(AvSA  C42  20.25.400) 

110.15-185  (d)  (6)  Inverse  time.  Inverse 
time  is  a  qualifying  term  indicating  that 


there  is  purposely  introduced  a  delayed 
action,  which  delay  decreases  as  the 
operating  force  increases.  (ASA  C42 
20.25.405) 

110.15-185  (d)  (7)  Overcurrent  protection 
(overload  protection).  Overcurrent 
protection  is  the  effect  of  a  device 
operative  on  excessive  current  to  cause 
and  maintain  the  interruption  or  reduc- 
tion of  current  flow  to  the  equipment 
governed.     (ASA  C42  20.25.465) 

110.15-185  (d)  (8)  Undervoltage  protec- 
tion (lowvoltage  protection).  Under- 
voltage or  lowvoltage  protection  is  the 
effect  of  a  device  operative  on  the 
reduction  or  failure  of  voltage  to  cause 
and  maintain  the  interruption  of 
power  in  the  main  circuit.  (ASA  C42 
20.25.505) 

110.15-185  (d)  (9)  Undervoltage  release 
(lowvoltage  release).  Undervoltage  or 
lowvoltage  release  is  the  effect  of  a 
device  operative  on  the  reduction  or 
failure  of  voltage  to  cause  the  inter- 
ruption of  power  in  the  main  circuit, 
but  not  to  prevent  the  reestablish- 
ment  of  the  main  circuit  on  return  of 
voltage.     (ASA  C42  20.25.510) 

110.15-185  (d)  (10)  Overspeed  protection. 
Overspeed  protection  is  the  effect  of  a 
device  operative  on  speed  of  rotating 
equipment  in  excess  of  a  predetermined 
rate  to  cause  and  maintain  the  inter- 
ruption of  power  to  the  protected 
equipment.  (ASA  C42  20.25.530) 
110.15-185  (c)  Regulators 

110.15-185  (e)  (1)  Regulator.  A  regula- 
tor is  a  device  which  functions  to 
maintain  a  designated  characteristic 
at  a  predetermined  value,  or  to  vary 
it  according  to  a  predetermined  plan. 
(ASA  C42  20.40.005) 

110.15-185  (e)  (2)  Generator  voltage  reg- 
ulator. A  generator  voltage  regulator 
is  a  regulator  which  functions  to 
maintain  the  voltage  of  a  synchronous 
generator,  condenser,  motor,  or  of  a 
direct-current  generator,  at  a  prede- 
termined value,  or  vary  it  according 
to  a  predetermined  plan.  (ASA  C42 
20.40.010) 
110.15-185  (0  Swifchgear  assemblies 

110.15-185  (f)  (1)  Power  switchboard.  A 
power  switchboard  is  that  part  of 
switchgear  which  consists  of  one  or 
more  panels  upon  which  are  mounted 
the  switching  control,  meters,  protec- 
tive and  regulatory  equipment.  The 
panel  or  panel  supports  may  also 
carry  the  main  switching  and  inter- 
rupting devices  together  with  their 
connections.     (ASA  C42  20.50.005) 
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110.15-185  (f)  (2)  Live-front  switch- 
boards. A  live-front  switchboard  is  a 
switchboard  having  Hve  parts  on  the 
front  of  the  panels.  (ASA  C42 
20.50.010) 

110.15-185  (f)  (3)  Dead-front  switch- 
board. A  dead-front  switchboard  is  a 
switchboard  having  no  live  parts  on 
the  front  of  the  panels.  (ASA  C42 
20.50.015) 

110.15-185  (f)  (4)  Distribution  switch- 
board. A  distribution  switchboard  is  a 
power  switchboard  used  for  the  distri- 
bution of  electric  energy  at  the  volt- 
ages common  for  such  distribution 
within  a  ship. 

Note. — Knife  switches,  air  circuit  breakers, 
and  fuses  are  generally  used  for  circuit 
interruption  on  distribution  switchboards, 
and  voltages  seldom  exceed  600.  However, 
such  switchboards  often  include  switchboard 
equipment  for  a  high  tension  incoming 
supply  circuit  and  a  stepdown  transformer. 

110.15-185  (f)  (5)  Autoinatic  transfer 
equipment.  An  automatic  transfer 
equipment  is  an  equipment  which 
automatically  transfers  a  load  so  that 
a  source  of  power  may  be  selected 
from  one  of  several  incoming  lines. 
(ASA  C42  20.50.445) 
110.15-190    Vessel 

110.15-190   (a)  Where  the  word   "vessel" 
is  used  in   this  subchapter,   it  shall   be 
considered    to    include   all   vessels   indi- 
cated in  Columns  3,  4  and  5  of  Table 
110.05-1  (a)  except  as  otherwise  noted. 
110.15-190  (a)  (1)  Cargo  vessel.     Where 
the  term  "cargo  vessel"  is  used  in  this 
subcliapter  it  shall  be  considered  to  in- 
clude all  vessels  indicated  in  Column  5 
of  Table  110.05-1  (a)  except  as  other- 
wise noted. 
110.15-190     (a)     (2)     Passenger     vessel. 
Where  the  term  "passenger  vessel"  is 
used  in  this  subchapter  it  shall  l)e  con- 
sidered to  include  all  vessels  iudicated 
in  Column   4  of  Table   110.05-1    (a) 
except  as  otherwise  noted. 
110.15-190  (a)  (3)  Tank  barge;  tank  ship; 
tank   vessel.     For  definitions  of  these 
terms  as  used  in  this  snl)chapter,  see 
Panigniphs  111.70-5  (i),  111.70-5  (j), 
and    I  I  1.70  5  Cl<)  of   this  Hut)chai)(er. 
110.15-195    Western  rivers,    l-'or  tlie  pur|)()se  of 
this  subchapter,  tlie  term"  Western  Rivers" 
is    as    defined    in    CO     184,  "I'ilot   Rules 
for  the  Western  Riv(!rs  and  the  Red  liivcr 
of  \\m-  North." 

110.20     EQUIVALENTS 

110.20-1      Conditions   under  which  equivalents 
may  be  used 

110.20-1    Cu)   WImtc  in   lliis  Hiihriluiptci'  it 
is  [jrovidfd  llnil  ii  [)iirl  irnlur  filling',  iip- 


pliance,  apparatus,  or  equipment,  or  tji^e 
thereof,  shall  be  fitted  or  carried  in  a  ves- 
sel, or  that  any  particular  arrangement 
shall  be  adopted,  the  Commandant  may 
accept  in  substitution  therefor  any  other 
fitting,  apparatus,  or  equipment,  or  t^^pe 
thereof,  or  any  other  arrangement:  Pro- 
vided, That  he  shall  have  been  satisfied 
by  suitable  trials  that  the  fitting,  ap- 
pliance, apparatus,  or  equipment,  or  type 
thereof,  or  the  arrangement  shall  be  at 
least  as  effective  as  that  specified  in  this 
subchapter. 
110.20-5  (b)  In  any  case  where  it  is  shown 
to  the  satisfaction  of  the  Commandant 
that  the  use  of  any  particular  equipment, 
apparatus,  or  arrangement  is  unreason- 
able or  impracticable,  the  Commandant 
may  permit  the  use  of  alternate  equip- 
ment, apparatus,  or  arrangement  not 
specifically  required  by  law  to  such  an 
extent  and  upon  such  condition  as  will 
insure,  to  his  satisfaction,  a  degree  of 
safety  consistent  with  the  minimum 
standards  set  forth  in  this  subchapter. 

110.25— SPECIAL  PROVISIONS 

110.25-1  Vessels  acquired  or  documented 
under  the  Act  of  June  6,  1941 

110.25-1  (a)  Vessels  acquired  or  docu- 
mented under  the  act  of  June  6,  1941, 
shall  be  subject  to  the  applicable  provi- 
sions of  Title  52  of  the  Revised  Statutes, 
acts  amendatory  thereto  and  the  rules 
and  regulations  thereimder. 

110.25-1  (b)  Unapproved  lifesaving,  fire 
fighting,  and  other  equipment  may  be 
continued  in  service  so  long  as,  in  the 
opinion  of  the  Offic(>r  in  Charge,  Marine 
Inspection,  such  equipment  is  in  good 
and  serviceable  condition.  All  replace- 
ments shall  be  in  accordance  \vith  Coast 
G\iard  requirements  for  new  vessels. 

110.25-5  Installations  of  equipment  made 
during  the  Unlimited  National  Emergency 
declared  by  the  President  on  May  27, 1 941 

Boilers,  pressure  v(>ssels,  macliincrv,  piping, 
electrical,  and  other  installations,  including 
lifesaving,  fire  fighting,  and  other  safety 
(•(juipnient,  insl-alied  on  vessels  during  the 
Unlimited  National  Knierg(U)cy  declared 
by  the  President  on  May  27,"  1941,  and 
I)rior  to  the  termination  of  Title  V  of  the 
Second  War  Powers  Act,  as  extended  (sec. 
501,  56  Stat.  180,  50  U.  S.  C,  App.  Sup. 
635),  which  do  not  fully  meet  the  detail 
re(|uirements  of  llie  reguhitions  in  this 
chapter,  may  be  contiinied  in  service  if 
found  to  be  sal  isfnc^lory  by  the  Com- 
nnuidant  for  (he  purpose  int(uided. 
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§  111.01 


UNITED    STATES    COAST    GUARD 


111.01     APPLICATION 

111.01-1  General.  The  provisions  of  this 
part,  with  the  exception  of  Subpart  111.90, 
shall  apply  to  all  vessels  contracted  for  on 
or  after  November  19,  1952.  The  provi- 
sions of  Subpart  111.90  shall  apply  to  all 
vessels  contracted  for  prior  to  November 
19,  1952. 

111.01-5  Should;  meaning  of.  In  order  to 
have,  wherever  possible  in  this  part,  the 
identical  wording  contained  in  Section  35 
of  the  American  Biu'eau  of  Shipping  Rules 
for  the  Classification  and  Construction  of 
Steel  Vessels,  the  word  "should"  has  been 
used  instead  of  "shall".  Therefore,  in  each 
such  instance  where  this  word  "should"  is 
used  in  this  part  (except  paragraphs  111  .05- 
10  (c),  111.05-10  (d)  and  111.0.5-10  (f)) 
to  describe,  or  as  applicable  to,  the  equip- 
ment or  installation,  this  word  is  to  be  con- 
sidered the  same  as  the  word  "shall"  in 
describing  Coast  Guard  requirements. 

111.05    GENERAL  REQUIREMENTS 

111.05-1  Construction  and  installation.  Elec- 
trical apparatus  and  wiring  systems  shall 
be  in  accordance  with  the  requirements  of 
this  part.  The  requirements  of  this  part 
are  applicable  to  all  vessels  but  may  be 
modified  by  the  Commandant  for  vessels 
certificated  for  limited  service  or  for  vessels 
less  than  300  gross  tons.  The  requirements 
of  this  part  are  minimum  requirements  and 
it  is  recommended  that  details  not  covered 
by  the  regulations  be  in  general  conformity 
with  vStandard  No.  45  of  the  American 
Institute  of  Electrical  Engineers. 

111.05-5     Plan  approval 
1 1 1 .05-5  (a)  General 

111.05-5  (a)  (1)  The  required  plans 
listed  in  this  subpart  are  general  in 
character,  but  include  all  plans  wliich 
normally  show  constiMictiou  and  safety 
features  coming  und(>i'  the  cognizance 
of  the  Coast  Cliiard.  In  tlie  case  of  a 
particuhir  vessel,  all  of  the  plans  enu- 
mcralcfl  may  not  be  applicable,  and  it 
is  intended  that  only  those  [)lans  and 
specifications  be  submitted  as  will 
clearly  show  the  vessel's  arrangement, 
construction  and  required  e(juii)nienl. 

111.0.5-5  (a)  (2)  In  the  list  of  re((uire(l 
plans,  given  in  this  section,  those  indi- 
cated by  an  asterisk  cover  the  electrical 
ifci/iH  necessary  for  the  a))[)roval  of  the; 
irislallalion  by  the  Aniericnn  liureau 
of  Shipping  for  vessels  classed  by  that 
organization.  When  prints  bearing 
record  of  such  approval  f)y  the  Ameri- 
can Bureau  of  Slii|)ping  are  forwarded 
to  the  Coast  Guard  they  will,  in  general, 


be  accepted  as  satisfactory  except  inso- 
far as  the  law  or  the  regulations  in  this 
chapter  contain  requirements  which 
are  not  covered  by  the  American 
Bureau  of  Shipping. 

Ill  .05-5  (b)  Procedure  for  submittal  of  plans 

111. 0.5-5  (b)  (1)  As  the  relative  locations 
of  shipyards,  design  offices,  and  Coast 
Guard  offices  vary  throughout  the 
country,  no  specific  routing  will  be  re- 
quired in  the  submittal  of  plans.  In 
general,  one  of  the  procedures  outlined 
in  this  paragraph  would  apply,  but  in 
a  particular  case,  if  a  more  expeditious 
procedure  can  be  used,  there  will  be  no 
objection  to  its  adoption. 

111.0.5-5  (b)  (2)  The  plans  may  be  sub- 
mitted to  the  Officer  in  Charge,  Ma- 
rine Inspection  at  or  nearest  the  place 
in  which  the  vessel  is  to  be  built.  This 
procedure  wall  be  most  expeditious  in 
the  case  of  those  offices  where  person- 
nel and  facilities  are  available  for 
examination  and  approval  of  the  plans 
locally. 

111.05-5  (b)  (3)  The  plans  may  be  sub- 
mitted directly  to  the  Commandant 
(MMT),  U.  S.  Coast  Guard,  1300  E 
Street,  N.  W.,  Washington  25,  D.  C. 
In  this  case,  the  plans  will  be  returned 
directly  to  the  submitter,  with  a  copy 
of  the  action  being  forwarded  to  the 
interested  Officer  in  Charge,  Marine 
Inspection. 

111.05-5  (b)  (4)  In  the  case  of  classed 
vess(>ls,  upon  specific  request  by  the 
submitter,  the  American  Bureau  of 
Shipping  will  arrange  to  forward  the 
nec(>ssary  plans  to  the  Coast  Guard 
indicating  their  action  thereon.  In 
this  case,  the  plans  will  be  returned  as 
noted  in  Subparagraph  111.05-5  (b) 
(.3)  of  this  i)aragra])h. 

Ill  .05-5  (c)  Number  of  plans  required 

111.0.5-5  (c)  (1)  Three  copies  of  each 
plan  are  normally  required  so  that  one 
can  l)e  returned  to  the  submitter  and 
one  copy  each  can  l)e  retained  by  Coast 
Guard  Headquarters  and  the  Officer 
in  (/barge,  .Marine*  Inspection.  If  the 
sul)milter  desires  a.dditioiui.1  approved 
plans,  a  suitable  nund)(>r  should  be 
sul)mitt('d  to  [)erniit  the  desired  dis- 
tiibut  ion. 

Ill  .05-5    (d)    Electrical    plans    required    for 
new  construction 

*\  I  1,05  5  fdj  (I  )  Specifications. 
*l  1  1.05  5  (d)  (2)  (Jenei'al  arrangements. 
*  I  11. 05  5    ((\)    (3j    Switchboard    front, 
rear,  end,  and  section  views. 
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ELECTRICAL    ENGINEERING 


§  111.05-5  (e)  (2) 


*11 1.05-5  (d)  (4)  Switchboard  wiring 
diagi-am. 

*1 11.05-5  (d)  (5)  Switchboard  material 
and  namoplate  list. 

*1 11.05-5  (d)  (6)  Elementary  wiring  dia- 
gram of  metering  and  automatic 
switchgear. 

*11 1.05-5  (d)  (7)  Description  of  opera- 
tion of  propulsion  control  and  bus 
transfer  switchgear. 

*1 11.05-5  (d)  (8)  Elementaiy  wiring  dia- 
gram of  power  system  (supplemented 
by  cable  lists,  panelboard  summaries, 
etc.,  if  desired)  giving;  *11 1.05-5  (d) 
(8)  (i)  Type  and  size  of  generators; 
*11 1.05-5  (d)  (8)  (ii)  Type  and  size 
of  generator  cables,  bus-tie  cables, 
feeders,  and  branch  circuit  cables; 
*111.05-5  (d)  (8)  (iii)  Power,  light- 
ing, and  interior  communication  panel- 
boards  showing  number  of  circuits  and 
rating  of  energy  consuming  devices; 
111.05-5  (d)  (8)  (iv)  Type  and  ca- 
pacity of  storage  batteries;  111.05-5 
(d)  (8)  (v)  Rating  of  circuit  breakers 
and  switches,  interrupting  capacity  of 
circuit  breakers,  and  rating  or  setting 
of  overcurrent  devices. 

*11 1.05-5  (d)  (9)  Electric  plant  summary 
showing  connected  loads  and  calcu- 
lated operating  loads  for  various  con- 
ditions of  operation. 

*11 1.05-5  (d)  (10)  Isometric  or  deck 
wu'ing  plans  of  power  system,  includ- 
ing svmbol  list. 

*11 1.05-5  (d)  (11)  Elementary  wiring 
diagram  of  steering  gear  alarm  circuits 
and    ventilation    shut-down    control. 

*11 1.05-5  (d)  (12)  Elementary  wiring 
diagi-am  and  isometric  or  deck  wiring 
diagi-ams  of  electric  watertight  door 
system,  fire  screen  door  holding  system, 
power-operated  lifeboat  winches. 

*1 11.05-5  (d)  (13)  Auxiliary  and  propul- 
sion motors  and  generators.  Manu- 
facturer's outline  drawing  of  each 
giving  nameplate  data,  degree  of  en- 
closure, type  of  insulation,  tempera- 
ture rise  above  stated  ambient 
temperature,  duty  cycle,  and  applica- 
tion or  name  of  auxiliary  driven. 

*1 11.05-5  (d)  (14)  Motor  starters.  Man- 
ufacturer's enclosure  outline  drawing, 
control  elementary  wu'ing  diagram, 
and  application  of  each.  For  lifeboat 
winch  motor  starters,  see  Section 
111.65-40. 

111.05-5  (d)  (15)  Distribution  panel- 
boards,  branch  boxes,  enclosed 
switches,  pushbutton  stations,  control 
switches,    etc.     Manufactiu-er's    out- 


line drawmg  or  suitable  identification 
on  deck  whing  plan  symbol  list.  For 
lifeboat  which  control  switches,  see 
Section  111.65-40. 

111.05-5  (d)  (16)  Isometric  or  deck 
wirmg  plan  of  lighting  feeders. 

*111.05-5  (d)  (17)  Deck  plans  of  lighting 
system  showing  location  of  cables,  fix- 
tures, and  whing  devices,  cable  sizes 
and  types,  and  manufacturer's  name 
and  identification  of  fixtures  and  wiring 
devices.  If  manufacturer's  name  and 
identification  are  contained  in  a  sym- 
bol list,  the  corresponding  symbol 
marking  should  be  employed  on  the 
deck  plans. 

111.05-5  (d)  (18)  Elementary  and  iso- 
metric or  deck  wiring  diagrams  of 
engine  order  telegraph  system,  sound 
powered  telephone  system,  general 
alarm  system,  emergency  loudspeaker 
system,  rudder  angle  indicator  sys- 
tem, shaft  speed  indicator  system,  gyro 
compass  sj^stem,  gyro  pilot  system, 
radio  system,  radar  plan  position 
indicator  system,  loran  system,  refrig- 
erated spaces  alarm  system,  etc.,  with 
material  identified  by  name  of  manu- 
facturer and  drawing  and /or  catalog 
number.  If  manufacturer's  name  and 
identification  are  contained  in  a  sym- 
bol list,  the  corresponding  symbol 
marking  should  be  employed  on  the 
deck  plans. 

111.05-5  (d)  (19)  Elementary  and  deck 
wiring  plans  of  fire  detecting  and 
alarm  system,  manual  alarm  system, 
smoke  detecting  system,  carbon  dioxide 
extinguishing  system  alarms,  and 
supervised  patrol  system,  with  mate- 
rial identified  by  name  of  manufac- 
turer and  drawing  and /or  catalog 
number.  If  manufacturer's  name  and 
identification  are  contained  in  a  sym- 
bol list,  the  corresponding  symbol 
marking  should  be  employed  on  the 
deck  plans. 

111 .05-5  (c)  Electrical  plans  required  for  re- 
pairs and  alterations  of  existing  vessels 

1 1 1.05-5  (e)  (1)  No  repairs  or  alterations 
aft'ecting  the  safety  of  the  vessel  shall 
be  made  without  the  knowledge  of  the 
Officer  in  Charge,  Marine  Inspection. 

111.05-5  (e)  (2)  Drawings  of  alterations 
shall  be  approved  before  work  is 
started  unless  deemed  unnecessary  by 
the  Officer  in  Charge,  Marine  Inspec- 
tion. The  general  scope  of  the  plans 
shall  be  as  noted  in  paragraph  (d)  of 
this  section.  Drawings  will  not  be 
required  for  repairs  in  kind. 
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§  111.05-10 


UNITED    STATES    COAST    GUARD 


111.05-10     Testing  and  inspection 

111.05-10    (a)    Application.     This    section 

shall  be  applicable  to  all  vessels,  both 

those  existing  as  of  November  18,  1952, 

and  those  contracted  for  on   and  after 

November  19,  1952. 
1 1 1 .05-1 0  (b)  General 

111.05-10  (b)  (1)  The  general  require- 
ments for  inspection  of  vessels  are  con- 
tained in  Part  31  of  Subchapter  D 
(Tank  Vessels),  Part  71  of  Subchapter 
H  (Passenger  Vessels)  and  Part  91  of 
Subchapter  I  (Cargo  and  Miscellane- 
ous Vessels)  of  this  chapter.  The  con- 
tents of  this  section  supplement  the 
general  requirements  contained  in 
other  parts  of  this  chapter. 

111.05-10  (b)  (2)  In  the  uispection  of 
electrical  equipment  and  installations, 
the  rules  promulgated  by  the  American 
Bureau  of  Shipping  respecting  mate- 
rials and  construction,  and  the  cer- 
tificate of  classification  referring  there- 
to, except  when  otherwise  provided 
for  by  the  rules  and  regulations  of 
this  subchapter,  shall  be  accepted  as 
standard. 

111.05-10  (b)  (2)  (i)  The  requirements 
of  this  paragraph  shall  not  be  con- 
strued to  imply  that  ship  tests  or  fac- 
tory inspections  of  electrical  apparatus 
or  equipment  of  the  types  regularly 
conducted  by  the  American  Bureau  of 
Shipping  will  be  conducted  by  the 
Coast  Guard.  Shop  tests  of  electrical 
apparatus  or  equipment  will  be  con- 
ducted by  the  Const  Guard  only  when 
specifically  required  by  the  regulat  ions 
in  this  chapter,  or  when  specifically 
requested,  either  by  the  manufacturer, 
shipbuilder,  ownier,  or  the  Coast  Guard, 
and  agreed  to  by  all  concerned. 

1 1 1 .05-1 0  (c)  Initial  inspection 

111.05-10  (c)  (1)  Scope.  The  initial 
inspection,  which  may  consist  of  a 
series  of  inspections  during  the  con- 
struction of  the  vessel,  shall  inchuh'  a 
complete  inspection  of  tlie  electrical 
instullutior)  and  electrical  e()iiipm('nt 
or  ap[)aratus.  The  inspection  shall 
be  such  as  to  insure  that  the  arrange- 
ment, materials,  and  installations 
thereof,  fully  comply  with  th<'  a[)i)li- 
cahle  regulations  in  this  chaj)ter  and 
arc  iti  acconianc*'  witli  a[)|)iove(l  [)lans. 
'i'he  inspection  shall  also  he  such  as  to 
insiirf;  that  the  \voil<nianshi[)  of  all 
ef)ijipJn(i)t  and  apparatus  and  tiie 
iiistnllation  thereof  is,  in  all  reHpe(;t.s, 
Kutisfuctory. 


111.05-10  (c)  (2)  Inspections  required. 
The  specific  inspections  described  in 
this  paragraph  are  intended  as  sug- 
gestions to  the  marine  inspector. 
It  is  not  the  intention  of  this  para- 
graph to  require,  in  the  case  of  any 
particular  vessel,  any  tests  which, 
in  the  opinion  of  the  Officer  in  Charge 
Marine   Inspection,   are   unnecessary. 

111.05-10  (c)  (3)  Electric  cable.  Electric 
cable  should  be  checked  during  in- 
stallation for  size  and  type  as  shown 
on  the  approved  plans.  The  ade- 
quacy of  cable  supports  should  be 
checked,  and  it  should  be  ascertained 
that  no  cable  is  installed  in  the  prox- 
imity of  steam  pipes  or  other  hot 
objects  and  that  the  cables  have  not 
been  damaged  during  the  installation 
due  to  excessive  pulling  force  havihg 
been  applied,  or  due  to  sharp  bends  or 
sharp  or  rough  edges  of  cable  supports 
or  bulkhead  penetrations,  etc.  Cable 
penetrations  requii'ed  to  be  watertight 
should  be  checked  for  proper  packing 
of  the  terminal  or  stuffing  tubes, 
including  provisions  for  future  take-up 
of  gland  nuts. 

111.05-10  (c)  (4)  Generators.  Genera- 
tors should  be  checked  for  general 
condition,  both  electrical  and  mechan- 
ical, voltage  regulation,  parallel  opera- 
tion, operation  of  safety  devices  such 
as  reverse-current  or  reverse-power 
trips,  overcurrent  trips,  overspeed 
trips,  low  oil  pressure  trip,  etc. 

111.05-10  (c)  (5)  Rotating  electrical 
machinery.  Rotating  electrical  ma- 
chinery should  be  checked  to  assure 
that  rotating  and/or  iminsulated  elec- 
trical parts  are  adequately  shielded 
from  accidental  contact  by  person- 
nel. 

111.05-10  (c)  (6)  Switchboards.  Switch- 
hoards  should  l)e  checked  for  hand 
rails,  guard  rails,  working  space,  in- 
sulating floor  cov(>ring,  drip  covei"s,  and 
enclosures  for  backs  and  ends.  Switch- 
hoard  mount(Hl  a[)paratus  should  be 
checked  for  identifying  nameplates. 
Circuit  nameplat(>s  should  be  com- 
pared with  the  rating  or  setting  of  the 
overcurrent  devices  and  with  the 
approved  plans.  The  accessibility  of 
items  re(|uiiing  maintenance  or  ad- 
justment should  he  checked.  Meters 
shoidd  be  checked  for  proper  calibra- 
tion. Th(^  operation  of  automatic 
switc.hgear  and  mechanical  interlocks 
should  he  observed. 
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111.05-10  (c)  (7)  Motor  starters.  Motor 
starters  should  be  checked  to  assure 
proper  starting  of  the  motors  under 
ser\dce  conditions.  A  wiring  diagram 
of  each  motor  starter  should  be  secured 
to  the  inside  of  its  enclosure  door. 
Each  motor  starter  not  completely  dis- 
connected from  all  sources  of  potential 
when  the  disconnect  switch  is  opened 
(due  to  electrical  interlocked  circuits 
necessary  for  proper  operation  of  the 
apparatus  or  for  other  valid  reasons) 
should  be  checked  to  assure  that  atten- 
tion is  directed  to  such  conditions  by 
a  suitable  sign. 

111.05-10  (c)  (8)  Disconnect  switches. 
The  presence  and  location  of  discon- 
nect switches  required  for  motor 
starters,  fuses,  etc.,  should  be  checked. 
When  a  switch  or  circuit  breaker  on  a 
switchboard  or  distribution  panel  is 
intended  to  serve  as  a  motor  and  con- 
troller disconnect  switch,  it  shall  be 
determined  that  the  applicable  re- 
quirements of  the  regulations  in  this 
subchapter  have  been  met. 

111.05-10  (c)  (9)  Accessibility.  The 
accessibility  of  electrical  apparatus  for 
normal  inspection  and  maintenance 
should  be  observed.  The  accessibility 
of  junction  boxes  and  the  like  in  way 
of  paneling  should  be  noted  during 
construction  of  a  vessel.  Hinged 
doors  of  motor  starters  and  similar 
apparatus  should  be  checked  for  inter- 
ference with  adjacent  structural  parts 
or  apparatus. 

111.05-10  (c)  (10)  Panelboards.  Therat- 
ing  or  setting  of  the  overcurrent  de- 
vices should  be  compared  with  the 
values  given  on  the  circuit  directory 
and  with  the  approved  plans.  The 
accuracy  of  the  directory  description 
of  loads  served  by  each  circuit  should 
be  checked. 

111.05-10  (c)  (11)  Grounding.  It  should 
be  determined  that  metal  enclosures 
for  electrical  equipment  are  grounded, 
either  by  the  method  of  mounting  or 
by  ground  leads.  Portable  equipment 
should  be  checked  for  grounding 
through  the  grounding  conductor  of 
the  supply  cable. 

111.05-10  (c)  (12)  Emergency  lighting 
and  exit  lights.  The  adequacy  of 
emergency  lights  and  exit  lights  should 
be  checked  at  night  with  all  general 
lighting  turned  off. 

111.05-10  (c)  (13)  General  alarm  system. 
The  general  alarm  system  should  be 
checked  with  a  sound  level  meter,  the 


soimd  level  of  the  bells  being  measured 
in  each  stateroom  for  passengers  or 
crew  with  doors  closed.  Where  the 
background  noise  level  is  question- 
able, the  backgroimd  noise  level  should 
be  measured  while  the  vessel  is  under- 
way. 

111.05-10  (c)  (14)  Emergency  loud- 
speaker system.  The  emergency  loud- 
speaker system  should  be  checked 
with  a  sound  level  meter,  the  sound 
level  being  measured  at  several  loca- 
tions in  the  vicinity  of  each  lifeboat 
handling  station,  each  lifeboat  embar- 
kation station,  each  passenger  assem- 
bly station,  and  throughout  crew  quar- 
ters. Where  the  background  noise 
level  is  questionable,  the  background 
noise  level  should  be  measured  while 
the  vessel  is  underway.  It  should  be 
demonstrated  that  voice  reproduction 
is  of  good  quality  and  intelligibility  is 
of  a  high  order.  It  should  be  demon- 
strated that  grounding  either  con- 
ductor or  "shorting"  both  conductors 
to  any  lifeboat  station  loudspeaker  or 
to  an  embarkation  deck  loudspeaker 
will  not  reduce  the  output  of  any  one 
of  the  remaining  loudspeakers  by 
more  than  3  decibels. 

111.05-10  (c)  (15)  Fire  detecting  sys- 
tems. Fire  detecting  systems  should 
be  checked  for  compliance  with  the 
applicable  regulations  in  this  chapter 
and  for  conformance  with  the  ap- 
proved plans.  Power  supply  circuits 
and  thermostat  circuits  should  be 
checked  for  supervision. 

111.05-10  (c)  (16)  Communication  sys- 
tems. All  communication  systems 
should  be  checked  for  performance  and 
for  compliance  with  the  regulations  in 
this  chapter. 

111.05-10  (c)  (17)  Insulation  resistance. 
All  electric  power  and  lighting  cable 
and  equipment  should  be  checked  for 
proper  insulation  resistance  to  ground 
and  between  conductors. 

111 .05-1 0  (d)  Annual  inspection 

111.05-10  (d)  (1)  General.  The  annual 
inspection  of  electrical  installations 
shall  include  an  inspection  of  all  items 
enumerated  under  paragraph  (c)  of 
this  section  to  the  extent  necessary  to 
determine  mechanical  and  electrical 
condition  and  performance.  Parti- 
ticular  note  should  be  made  of  circuits 
added  or  modified  after  the  initial 
inspection. 

111.05-10  (d)  (2)  Fire  detecting  system. 
Fire  detecting  thermostats  should  be 
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tested  at    refjular   intervals   (at  least 
25   percent   of   those   installed  tested 
annually)    to    detect    any    chantje    in 
operating  characteristics.     A  portable 
hand   light  with   an  open    end   sheet 
metal  shield   (such  as  a  No.   3   fruit 
can)   replacing   the   usual  guard   and 
globe  would  usually  serve  as  a  so\irce 
of    heat    to    operate    the    thermostat 
without    damage    to    paint    work    or 
to  the  thermostat  itself.     Any  thermo- 
stat   requiring    a    time    to    operate 
materially  different  from  the  avera.ge 
when  covered  with  the  heating  device 
should  be  suspected  of  being  defective 
and  forwarded  to  Coast  Guard  Head- 
quarters for  further  testing. 
111.05-10     (d)     (3)      Vital    machinery. 
Motors,    motor   starters   and    control 
switches   used   with   machinery    vital 
to    the    safety    or   propulsion    of    the 
vessel    should    be    examined    visually 
and  opened  for  closer  inspection  when 
there  is  evidence  of  deterioration. 
111.05-10  (d)  (4)  Storage  batteries.    Stor- 
age   batteries    used     for    emergency 
lighting,     diesel-engine-driven     emer- 
gency    generator     starting,     general 
alarm,    etc.,  should    be    checked    for 
capacity.     Storage   batteries    supply- 
ing   emergency    lighting    should     be 
required  to  carry  the  connected  loads 
for  the  prescribed  length  of  time. 
111.05-10    (f)    Repairs    or    alterations.     An 
inspection,  either  general  or  partial,  de- 
pending  upon    the  circumstances,  shall 
be  made  whenever  any  important  repairs 
or  alterations  are  undertaken. 
111.05-15     General  considerations 
1 1 1 .05-1  5  (a)  General 

111.05-15  (a)  (1)  Electrical  installa- 
tions on  vessels  shall  be  such  that  (i) 
services  essential  for  safety  will  be 
maintained  under  various  emergency 
conditions;  and  (ii)  the  safety  of 
passengers,  ci'ew,  and  vessel  from 
eleclrical  hiizards  will  })e  assured. 
111.05-15  (a)  (2)  Electrical  equipment 
should  be  so  placed  or  protected 
as  to  mijiimize  the  possibility  of 
mechanicfil  injury  or  damage  from 
tlie  (icciirniihilion  of  dust,  oil  vapors, 
steam,  or  dripping  iinuids.  Appara- 
tus Iiul)i('  to  arc  slir)iil(l  be  vent iliited 
or  i)l(icfd  iji  vcntilnled  r'OJn[)iirtnients 
in  uliidi  fhininiald(!  gases,  acid  fumes, 


and    oil    vapors    cannot    accumulates 
Skylights   and    ventilators   are   to   be 
so  arranged  as  to  avoid  the  possibility 
of  flooding  the  apparatus. 
111 .05-1  5  (b)  Protection  from  bilge  water 
111.05-15  (b)  (1)  All  generators,  motors, 
and  electric  couplings  are  to  be  so  ar- 
ranged that  they  cannot  be  damaged 
by    bilge   water,    and    if   necessary    a 
watertight    coaming    should    be    pro- 
vided to  form  a  well  around  the  base 
of  such  equipment  with  provisions  for 
removing  water  from  the  well. 
1 1 1 .05-1  5  (c)  Accessibility 

111.05-15  (c)  (1)  The  design  and  ar- 
rangement of  electrical  apparatus 
should  provide  accessibility  to  parts 
requiring  inspection  or  adjustment. 
Armature  and  field  coils,  rotors  and 
revolving  fields  should  be  removable, 
and  where  air  ducts  are  used  there 
should  be  means  of  access. 
1 1 1 .05-1  5  (d)  Watertight  equipment 

111.05-15  (d)  (1)  All  electrical  equip- 
ment exposed  to  the  weather  or  located 
in  spaces  where  they  would  be  exposed 
to  seas,  splashing,  or  other  severe 
moisture  condition,  should  be  of  the 
watertight  type  or  be  protected  by 
means  of  watertight  enclosures  which 
should  be  such  as  to  prevent  the  ex- 
posure of  the  equipment  to  tempera- 
tures in  excess  of  those  for  which  they 
have  been  designed. 
Ill  .05-1  5  (e)  Corrosion-resistant  parts 

111.05-15  (e)  (1)  Enclosures,  working 
and  other  parts  of  electrical  equipment, 
whi(!h  would  be  damaged  or  rendered 
ineffective  by  corrosion,  sliall  be  made 
of  corrosion-resistant  materials  or  of 
material  i(>ndered  adequately  corro- 
sion resistant. 
111.05-15  (0  Grounding  of  permanent  equip- 
ment 

111.05-15  (f)  (1)  In  general,  the  frames 
or  cases  of  all  permanently  installed 
generators,  motors,  controllers,  power 
and  lighting  transformers,  instru- 
ments, and  similar  e(|uipment,  for 
which  the  arrangement  and  method 
of  installation  does  nol^  assure  i)osi- 
tive  grounding,  sliall  Ix'  permanently 
giounded  tluough  se])ara.te  conductors 
11  nd  protected  against  damage. 
111.05-20     Temperature  ratings 

111.05  20  (ii)    ill     llic    rc(|uirem('nls    con- 
tained   ill    liiis  siihciiapt(!r,   an   jiinbicnt 
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temperature  of  40°  C  has  been  assumed 
for  all  locations  except  boiler  and  engine 
rooms,  while  for  these  latter  spaces  50°  C 
has  been  assumed  as  the  ambient  tem- 
perature. Where  the  ambient  tempera- 
ture is  in  excess  of  these  values,  the  total 
temperature  specified  shall  not  be  ex- 
ceeded. ^Yliere  equipment  has  been 
rated  on  ambient  temperatures  less  than 
those  contemplated,  consideration  will 
be  given  to  the  use  of  such  equipment 
provided  the  total  temperature  for  which 
the  equipment  is  rated  will  not  be 
exceeded. 
111.05-25     Nature  of  electrical  supply 

1 1 1 .05-25  (a)  Standard  systems.     The     fol- 
lowing    systems     of     distribution     are 
recognized  as  standard: 
111.05-25  (a)  (1)  Two-wire  with  direct 
current    or    single-phase    alternating 
current; 
111.05-25  (a)  (2)  Three-wire  with  direct 
current    or    single-phase    alternating 
current;  and, 
111.05-25  (a)  (3)      Three-wire,      three- 
phase  alternating  current. 
1 1 1 .05-25  (b)  Standard  voltages.     The  volt- 
ages given  in  Table   111.05-25   (b)  are 
recognized  as  standard. 


Table  111.05-25  (h)— Standard 

voltages 

Equipment 

Direct  current  (volts) 

Alternating  current 
(volts) 

Lighting         ..  

115 

115. 

Power        

115  and  230    

115,  220  and  440 

Generators 

120  and  240. 

120,  230,  and  450. 

Propulsion 

1 ,000  maximum 

7,500  ma.ximum. 

1 1 1 .05-25  (c)  Standard  frequency.  A  fre- 
quency of  60  cycles  per  second  is  recog- 
nized as  standard  for  alternating-current 
lighting  and  power  systems. 

1 1 1 .05-25  (d)  Others.     Special     consider- 
ation will  be  given  to  systems,  voltages, 
or  frequencies  differing  from  the  recog- 
nized standard. 
111.05-30     Insulation  materials 

111.05-30  (a)  Insulation  material  referred 
to  in  this  subchapter  is  designated  by 
class  as  covered  in  this  section. 

111.05-30  (b)  Class  "A"  insulation  refers 
to  enameled  wire,  molded  and  laminated 
materials  with  cellulose  filler,  phenolic 
resins  and  other  resins  of  similar  proper- 
ties, films  and  sheets  of  cellulose  acetate 
and  other  cellulose  derivatives  of  similar 
properties,  or  to  cotton,  silk,  paper  and 
similar  materials  when  so  treated  or  im- 
pregnated as  to  increase  the  thermal  limit 
or  when  permanently  immersed  in  liquid 
dielectric. 


111.05-30  (c)  Class  "B"  insulation  refers 
to  mica,  asbestos,  fiber  glass  and  other 
materials  capable  of  resisting  high  tem- 
peratures. Class  "A"  material  or  binder 
may  be  used  in  Class  "B"  insulation 
provided  it  be  used  for  structural  pur- 
poses only  and  may  be  destroyed  with- 
out impairing  the  insulating  or  mechan- 
ical qualities  of  the  insulation. 
111.05-30  (d)  Class  "C"  insulation  refers 
to  materials  capable  of  resisting  higher 
temperatures  than  those  of  Class  "B" 
such  as  pure  mica,  porcelain,  quartz,  or 
similar  material. 
111.05-30  (e)  Class  "O"  insulation  refers 
to  cotton,  silk,  paper  and  similar  organic 
materials  when  neither  impregnated  nor 
immersed  in  liquid  dielectric. 
111.05-30  (f)  Class  "H"  Insulation  refers 
to  materials  of: 

111.05-30  (f)  (1)  Mica,  asbestos,  fiber- 
glass and  similar  organic  materials  in 
built-up  form  with  binding  substances 
composed  of  silicone  compounds,  or 
materials  with  equivalent  properties; 
or, 
111.05-30  (f)  (2)  Silicone  compounds  in 
rubbery  or  resinous  forms,  or  materials 
with  equivalent  properties. 
1 1 1 .05-30  (f)  (3)  A  minute  proportion  of 
Class  A  materials  may  be  had  only 
where  essential  for  structural  purposes 
during  manufacture. 

Note:  The  electrical  and  mechanical  properties  of 
the  insulated  winding  must  not  be  impaired  by  the  ap- 
plication of  temperatures  permitted  for  Class  H  mate- 
rial. The  word  "impaired"  is  here  used  in  the  sense  of 
causing  any  change  which  would  disqualify  the  insu- 
lating material  for  continuous  service. 

111.10    GENERATORS 

111.1 0-1      Power  requirements 
111.10-1  (a)  Propulsion 

111.10-1  (a)  (1)  The  power  for  the  main 
propulsion  equipment  may  be  derived 
from  a  single  generator. 
111.10-1  (b)  Ship's  service 

111.10-1  (b)  (1)    All  ocean  vessels  using 
electricity  for  ship's  service  power  or 
light  shall  be  provided  with  at  least  2 
ship's  service  generators.     The  aggre- 
gate capacity  of  the  generators  shall 
be  sufficient  to  carry  the  necessary  sea 
load  under  normal  operation  with  any 
1  generator  in  reserve. 
111.10-1  (c)  Emergency  power  and  lighting. 
See    Part    112    of    this    subchapter    for 
requirements. 
111.10-5     Prime  movers 

111.10-5  (a)  In  general,  compliance  of 
prime  movers  with  the  rules  promul- 
gated by  the  American  Bureau  of  Ship- 
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ping  will  be  considered  as  satisfactory 
evidence  of  structural  and  operational 
efficiency  of  prime  movers. 
111.10-5  (b)  Special  consideration  will  be 
given  to  the  structural  and  operational 
features  of  prime  movers  for  small  ves- 
sels or  of  unusual  design  not  contem- 
plated by  the  rules  of  the  American 
Bureau  of  Shipping. 

111.10-10     Excitation 
111.10-10  (a)  General 

111.10-10   (a)    (1)  Exciters  should  con- 
form   to    all    the    applicable    require- 
ments for  direct-current  generators. 
111.10-10  (b)  Propulsion 

111.10-10  (b)  (1)  Separately  excited 
propulsion  generators  should  be  pro- 
vided with  more  than  1  means  of 
excitation.  Exciters  may  be  either 
dnect  connected  or  independent  gen- 
erating sets.  Current  may  be  derived 
from  the  ship's  service  power  or 
lighting  sets. 

111.1 0-1  5     Generator  construction 
111.10-15  (a)  General 

111.10-15  (a)  (1)  In  general,  compliance 
of  generators  with  the  rules  promul- 
gated by  the  American  Bureau  of 
Shipping  will  be  considered  as  satis- 
factory evidence  of  the  structural 
efficiency  of  generators. 

111.10-15  (a)  (2)  Special  consideration 
will  be  given  to  the  construction  of 
generators  for  small  vessels  or  of 
unusual  design  not  contemplated  by 
the  rules  of  the  American  Bureau  of 
Shipping. 

111.10-15  (b)  Circulating  currents 

111.10-15  (b)  (1)  Means  shall  be  pro- 
vided to  prevent  circulating  currents 
from  passing  between  the  journal  and 
the  bearing,  where  the  design  and 
arrangement  of  the  machine  is  such 
that  damaging  current  may  be  ex- 
pected. 
111.10-15  (c)  Moisture  condensation  preven- 
tion 

111.10-15  ((•)  (1)  When  the  weight  of 
the  generntor,  exchuling  the  sliaft,  is 
over  1,000  pounds  it  should  be  pro- 
vifled  witli  means  to  prevent  moisture 
corifh-nsfition  in  the  macliinc^  when 
idle.  VVliere  steam  heating  coils  are 
installed  for  this  purpose  there  an;  to 
be  iif)  pi()e  joints  inside  the  eiisings. 
111.1 0-1  5  (d)   Terminal  arrangement 

111.10  15  (<\)  (\)  All  generator  termi- 
uhIs  shfjuld  \)('  protected  against  ncci- 
fjefital  contact,  mr-chanieal  diiniuge, 
and  wh(!re,  necesHary,  against  diipping 
moisture  by  drip  Hliields  or  <ln[)-proof 


enclosures.  Where  cables  enter  drip- 
proof  enclosures  from  the  sides  or  top, 
they  should  be  provided  with  terminal 

tubes. 

111.10-15  (e)  Nameplates 

111.10-15  (e)  (1)  All  generators  shall  be 
fitted   with   nameplates   of  cori-osion- 
resistant  material  marked  with  the  fol- 
lowing information: 
111.10-15  (e)  1  (i)  Manufacturer's  type 

and  frame  designation; 
111.10-15  (e)  (1)  (ii)  Output; 
111.10-15  (e)  (1)  (iii)  Kind  of  rating; 
111.10-15    (e)    (1)    (iv)    Temperature 

rise  at  rated  load ; 
111.10-15  (e)  (1)  (v)  Design  ambient 

temperature; 
111.10-15  (e)  (1)  (vi)  Revolutions  per 

minute  at  rated  load ; 
111.10-15  (e)  (1)  (vii)  Voltage; 
111.10-15    (e)    (1)    (viii)    Amperes   at 

rated  load;  and, 
111.10-15  (e)   (1)   (ix)  Type  of  wind- 
ings for  direct-cuiTent  machines. 
111.10-15  (e)  (2)  For  alternating-current 
generators,  in  addition  to   the  appli- 
cable parts  listed  in  subparagraph  (1) 
of  this  paragraph,  the  following  infor- 
mation shall  be  set  forth: 
111.10-15  (e)  (2)  (i)  Number  of  phases; 
111.10-15  (e)  (2)  (ii)  Frequency; 
111.10-15  (e)  (2)  (iii)  Power  factor; 
111.10-15  (e)  (2)  (iv)  Exciter  voltage ; 

and, 
111.10-15  (e)  (2)  (v)  Exciting  cuiTent 

in  amperes  at  rating. 

111.1 0-1  5  (f)   Temperature  detectors 

111.10-15  (f )  ( 1 )  Alternating-current 
genei'ators  of  500  kva  and  above,  when 
access  to  coils  is  difficult,  and  all 
alternating-current  propulsion  genera- 
tors should  be  provided  with  means 
for  obtaining  the  temperatures  of  the 
st  at  ionary  windings.  The  temperature 
should  be  indicated  at  a  convenient 
location,  prefernbly  the  control  panel. 

Ill  .10-1  5  (9)    Ventilation  and  protection 

]  1 1.10-15  (g)  (1)  IVopulsion  and  ship's 
service  generators  not^  enclosed  ven- 
tilated shall  have  all  openings  pro- 
l(!cted  with  substantial  wire  or  mesh 
screen  to  prevent  personji(>l  injuiy, 
and  shall  be  provided  with  [)rotection 
agji-inst^  (Irippijig  li(|iii(ls  e(|uivalent  to 
that-  of  a  diip-proof  niachijie. 

1 1  1.10-15  (g)  (2)  When^  the  protection 
of  the  generator  is  not  the  (>quivalent 
of  11,  j)rot('cl('d  machines  as  defined  in 
l'ni:igni|)h  110.15-175  (h)  of  thissub- 
chajjlcr  the  arrangement  will  re(|uire 
Hj)ecific  iipproval  for  each  installation. 
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111.10-15  (g)  (3)    Dampers  shall  be  pro- 
vided in  ventilation  air  ducts  except 
where  recirculating  systems  are  used. 
111.1 0-1 5  (h)  Fire  extinguishing 

111.10-15  (h)  (1)  Fire  extinguishing 
systems  suitable  for  fires  in  electrical 
equipment  are  to  be  fitted  to  propul- 
sion generators  which  are  enclosed  or 
in  which  the  air  gap  is  not  directly 
exposed.  See  Part  34  of  Subchapter 
D  (Tank  Vessels),  Part  76  of  Subchap- 
ter H  (Passenger  Vessels)  and  Part  95 
of  Subchapter  I  (Cargo  and  Miscella- 
neous Vessels)  of  this  chapter  for  de- 
tails of  the  systems. 

Ill  .10-1  5  (i)  Insulation  of  windings 

111.10-15   (i)    (1)     Armature  and  field 
coils  should  be   treated   to  resist  oil 
and  water. 
111.10-15  0)  Lubrication 

111.10-15  (j)  (1)  In  general  all  genera- 
tors should  be  located  with  their 
shafts  in  a  fore  and  aft  direction  on  the 
vessel,  and  they  must  lubricate  and 
operate  satisfactorily  when  perma- 
nently inclined  to  an  angle  of  15 
degrees  athwartship  and  5  degrees 
fore  and  aft;  the  bearings  are  to  be  so 
arranged  that  they  will  not  spill  oil 
under  a  momentary  roll  of  30  degrees. 
Where  it  is  not  practicable  to  mount 
the  generators  with  armature  shafts  in 
the  fore  and  aft  dii'ection  their  lubrica- 
tion will  require  special  consideration. 
Generators  depending  on  forced  lubri- 
cation are  to  be  so  arranged  to  shut 
down  automatically  on  loss  of  oil  pros- 
sure.  Provision  is  to  be  made  to 
prevent  oil  or  oil  vapor  from  passing 
into  the  machine  windings. 

111.10-15  (j)  (2)  For  lubrication  of 
emergency  diesel-driven  generator  sets 
also  see  Subpart  112.50  of  this  sub- 
chapter. 

111.1 0-20     Voltage  regulation 

111.10-20  (a)  Ship's  service  generator 

111.10-20  (a)  (1)  Ship's  service  gener- 
ator's inherent  voltage  regidation  char- 
acteristics shall  comph'  in  general  with 
all  the  applicable  requirements  con- 
tained in  Table  111.10-20  (a)  (1). 


Table  111.10-20  (a)  {!)— Generator 

voltage  regulations 

Type  of  generator 

Load  variation 

Voltage  variation 
(maximum) 

Direct-current  shunt  or 

100  percent  to  20  per- 

8 percent  voltage  rise. 

stabilized      shunt 

cent  (decreasing). 

wound  generator. 

20  percent  to  100  per- 

12     percent      voltage 

cent    (increasing) 

drop. 

20  percent  to  100  per- 

2H percent. 

Direct-current      com- 

cent  (increasing) 

[)ound  wound  genera- 

tor and  direct-current 

20  percent  to  100  per- 

3 percent  from  average 

shunt  wound  generator 

cent  (increasing) 

of     ascending     and 

with  voltage  regulator. 

100  percent  to  20  per- 

descending    curves. 

cent  (decreasing) 

Direct-current      3-wire 

Rated    current    on 

Xegative     to    neutral 

generator  (In  addition 

either  positive  or 

and  positive  to  neu- 

to the  above.) 

negative    and    25 

tral     2     percent     of 

percent  rated  cur- 

rated    positive     to 

rent    on    neutral 

negative  voltage. 

and  rated  voltage 

positive  to  nega- 

tive 

Alternating-current  gen- 

0 percent  to  100  per- 

1    percent     of     rated 

erator   and    regulator 

cent  (increasing) 

voltage  from  a  med- 

(no    reactive     droop 

100  jjercent  to  0  per- 

ian    value    halfway 

compensation). 

cent    (decreasing) 

between  highest  and 

(At   rated   power 

lowest     values     at- 

factor) 

tained.' 

Two  or  more  alternat- 

0 percent  to  100  per- 

Not more  than  4  per- 

ing-current generators 

cent  (increasing) 

cent   droop   and   no 

and    regulators    with 

1 00  percent  to  0  jjer- 

point   more    than    I 

reactive    droop   com- 

cent   (decreasing) 

percent  of  rated  volt- 

pensation adjusted  for 

(At   rated   power 

age  from  the  average 

a  voltage  droop  of  not 

factor) 

curve  drawn  through 

more  than  4  percent  of 

a     plot     of     settled 

rated    voltage    for    a 

voltage   versus  load 

reactive  load  change 

for  any  increasing  or 

from  0  percent  to  60 

decreasing   load    be- 

percent of  continuous 

tween  zero  and  full 

kilo  volt-ampere  rating. 

load. 

'  May  be  2H  percent  for  emergency  generator. 

111.10-20  (a)  (2)  Generators  shall, 
where  practicable,  be  tested  with 
theu'  own  driving  iinits.  When  tested 
with  temporary  driving  units,  allow- 
ance shall  be  made  for  the  expected 
speed  regulation  of  the  driving  units 
to  assure  satisfactory  voltage  regida- 
tion, as  given  in  Table  111.10-20  (a) 
(1),  after  assembly  with  the  perma- 
nent driving  units. 
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111.10-20  (a)  (3)  "\Miere  automatic 
voltage  regulators  are  not  supplied  the 
d-c  ship's  service  generators  should  be 
approximately  flat  compounded  except 
that,  if  the  load  fluctuation  does  not 
interfere  with  the  operation  of  vital 
auxiliaries,  shunt  wound  generators 
without  voltage  regulators  or  stabilized 
shunt  wound  machines  mav  be  used. 
111.10-20  (a)  (4)  In  general  a  sep- 
arate regulator  should  be  supplied  for 
each  alternating-current  generator. 
When  it  is  intended  that  two  or  more 
generators  will  be  operated  in  paral- 
lel, reactive  droop  compensating  means 
should  be  provided  to  divide  the  re- 
active power  properly  between  the 
generators.  The  regulator,  in  con- 
junction M-ith  the  exciter  and  the  gen- 
erator characteristics,  should  be  cap- 
able of  performing  in  accordance  with 
conditions  set  forth  in  Subparagraphs 
(a)  (1)  and  (a)  (2)  of  this  section. 
111.10-25     Parallel  operation 

111.10-25  (a)  In  general,  when  the  instal- 
lation is  such  that  two  or  more  generators 
are  to  be  operated  in  parallel,  the  load 
on  any  generator  should  not  dift'er  more 
than  plus  or  minus  15  percent  of  its 
rated  kilowatt  load  from  its  proportion- 
ate share,  based  on  the  generator  ratings, 
of  the  combined  load  for  any  steady  state 
condition  in  the  combined  load  between 
20  percent  and  100  percent  of  the  sum 
of  the  rated  loads  of  all  generators.  The 
starting  point  for  the  determination  of 
the  foregoing  load  distribution  require- 
ments should  be  at  75  percent  load  with 
each  generator  carrying  its  proportionate 
share. 
111.10-30     Temperature  limitations 

1 1 1 .10-30  (a)  Generators  shall  be  designed 
for  an  ambient  temperatm'e  of  50°  C. 
When  tested  in  accordance  with  Ameri- 
can .Standard  C50,  the  temperature 
rises  shall  not  exc(!ed  the  values  given 
in  Tal)les  111.10-30  (al)  and  111.10- 
30  (a2).  Where  provisions  are  made 
for  insuring  an  and)i('nt  temperature  of 
40°  C  or  less,  the  tcnifX'i-aliii-e  rises  may 
be  10°  C  higher  than  the  values  given 
in  I  he  tables. 


Table  111.10-30  (al)— Limits  of  Temperatvre  Rises  for  Direct- 
Current  Generators  Based  on  50°  C  Ambient  Temperature 


Part  of  generator 


Limits  of  temperature  rises- 
degrees  centigrade  (meas- 
ured by  thermometer) 


Class  A  insu- 
lation 


Con- 
tin- 
uous 


All  insulated  windings  other  than  items 
next  following .__ 

Single-layer  field  windings  with  exposed 
uninsulated  surfaces  and  bare  copper 
windings 

Cores  and  mechanical  parts  in  contact 
with  or  adjacent  to  insulation 

Commutator  and  collector  rings 

German  silver  or  grid  shunts  on  series 
field  windings 

Bearings 


50 


175 
35 


At  end 
of2- 
hour 
over- 
load 


55 


65 


Class  B  insu- 
lation 


Con- 
tin- 
uous 


60 


175 
40 


At  end 
of  2- 
hour 
over- 
load 


75 


85 


75 
85 


Table  111.10-30  (a2)— Limits  of  Temperature  Rises  for  Alter- 
nating-Current Generators  Based  on  50°  C  Ambient  Tem- 
perature 


Limits  of  temperature  rises,  degrees  centi- 
grade 

Item 

Determined 
by- 

Salient  pole 
generators 

Turbine 

type 
generators 

Class 
A  in- 
sula- 
tion 

40 
50 

Class 
B  in- 
sula- 
tion 

Class 
A  in- 
sula- 
tion 

Class 
B  in- 
sula- 
tion 

Armature  windings  of  ma- 
chines of  1 ,500  kva  and  less. 

Armature  windings  of  ma- 
chines of  T.W  kva  and  le.ss. 

Armature  windings  with  2 
coil  sides  [)er  slot  in  stators 
of  machines  abovo   1,500 
kva. 

Armature  windings  with  2 

Thormometer. 

.-do 

Imbeddeil  de- 
tector. 

do     

60 
70 

70 

75 

no 

40 

40 

00 

50 

55 
40 

35 

70 

coil  sides  per  slot  in  stators 

of  machines  ahove  7f)0  kva. 
Insulated  field  windings... 

Collector  rings 

("ores  and  mechanical  parts 

in  contact  with  or  adjacent 

to  insulation. 
Hearings 

Resistance 

Thermometer 
do 

.do    .  -.. 

.50 

65 
40 

35 

80 
75 
60 

40 
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111.1 0-35     Dielectric  strength  of  insulation 

11'   10-35  (a)   Generators  shall  be  capable 
withstanding  without  damage  a  dielec- 
7  test  in  accordance   with  American 
ndard  CoO. 
40     Tests 

)-40  (a)  Sufficient  tests  should  be 
le  by  the  manufacturer  to  insure  that 
machine  is  in  accordance  with  these 
lations. 

DRAGE  BATTERIES 

General  requirements 
■1  (a)  Power      and      light      batteries. 

V  and  light  batteries  may  be  of  the 

r  alkaline  type  and  the  cells  should 

constructed  as  to  prevent  spilling 

electrolyte  through  the  motion  of 

lip.     Batteries   should   be    so    ar- 

that  the  trays  are  accessible  and 

5t  less  than  10  inches  head  room. 

(b)  Emergency    storage     batteries. 

catteries  are  used  for  emergency 

and.  power  loads,   the  require- 

f  Part  112  of  this  subchapter  are 

licable. 

ittery     installation     and     arrange- 

i)  Large  storage  batteries.     Large 
atteries,  such  as  those  for  emer- 
hting,  should  be  installed  in  a 
gned  to  the  battery  only  but 
stalled  in  a  deck  box  if  such  a 
lot  available.     No   appliances 
sparking  should  be  installed 
y  room  unless  of  the  explosion 
?.     The    overload    protective 
uired    by    Section    111.15-25 
placed  in  each  conductor  ad- 
it outside  the  room. 
Batteries    of    moderate    size. 
'   moderate   size    (20    to    36 
as  those  for  engine  cranlving 
cations  supply,  may  be  in- 
e  battery  room  or  may  be 
•attery  lockers  in  the  emer- 
tor  room,  machinery  space 
table    location.     Cran]s:ing 
Id  be  located  as  closely  as 
5  engine  or  engines  served. 
^ery  trays.     Battery     trays 
eked  with  wood  strips  or 
prevent   movement,    and 
aid   be   fitted   ^vith   non- 
lating    supports    on    the 
th  similar  spacer  blocks 
ith  equivalent  provisions 
;ulation  space  all  around 


Its 


)n 


ery  rooms.     Battery 
oiiuuia    be    ventilated    to    avoid 


accumulation  of  flammable  gas.  Natural 
ventilation  may  be  employed  if  ducts 
can  be  run  directly  from  the  top  of  the 
battery  room  to  the  open  air  above. 
If  natural  ventilation  is  impracticable, 
mechanical  exhaust  ventilation  should  be 
pro\'ided  with  fan  intake  at  the  top  of 
the  room.  Fans  should  be  capable  of 
completely  changing  the  air  in  the  bat- 
tery room  in  not  more  than  2  minutes. 
Openings  for  air  inlet  should  be  provided 
near  the  floor. 

111.15-10  (b)  Battery  lockers.  Battery 
lockers  should  be  ventilated,  if  practi- 
cable, similarly  to  battery  rooms  by  a 
duct  led  from  the  top  of  the  locker  to 
the  open  air  or  to  an  exhaust  ventila- 
tion duct  but  the  duct  may  terminate 
not  less  than  3  feet  above  the  top  of  the 
locker  in  macliinery  spaces  and  similar 
well  ventilated  compartments.  Louvres 
or  equivalent  should  be  provided  near 
the  bottom  for  entrance  of  air. 

111.15-10  (c)  Deck  boxes.  Deck  boxes 
should  be  provided  with  a  duct  from  the 
top  of  the  box  terminating  at  least  4 
feet  above  in  a  goose  neck,  mushroom 
head  or  equivalent  to  prevent  entrance 
of  water.  Holes  for  air  inlet  should  be 
provided  on  at  least  2  opposite  sides 
of  the  box.  The  entire  deck  box, 
including  openings  for  ventilation,  should 
be  weathertight  to  prevent  entrance  of 
spray  or  rain. 

111.15-10  (d)  Boxes     for     small     batteries. 

Boxes  for  small  batteries  require  no 
ventilation  other  than  openings  near 
the  top  to  permit  escape  of  gas. 

111.15-15     Protection  from  corrosion 

111.15-15  (a)  The  interiors  of  all  battery 
rooms  including  the  structural  parts 
and  shelves  therein  as  well  as  ventilation 
inlets  and  outlets  should  be  painted 
with  corrosion-resistant  paint.  Shelves 
in  battery  rooms  or  lockers  for  acid 
batteries  should  have  a  watertight  lining 
of  sheet  lead  of  Ke-inch  thickness  carried 
up  not  less  than  3  inches  on  all  sides. 
For  alkaline  batteries  the  shelves  should 
be  similarly  lined  with  steel  not  less  than 
}^2-inch  thick.  Alternatively,  a  battery 
room  may  be  fitted  with  a  watertight 
lead  pan  for  acid  batteries,  steel  for  alk- 
aline batteries,  over  the  entire  deck, 
carried  up  not  less  than  6  inches  on  all 
sides.  Deck  boxes  should  be  lined  in 
accoi'dancc  with  the  above  alternative 
method .  Boxes  for  small  batteries  should 
be  lined  to  a  depth  of  3  inches  consistent 
with  the  methods  described  above. 
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111.10-20  (a)  (3)  ^YheTe  automatic 
voltage  regulators  are  not  supplied  the 
d-c  ship's  service  generators  should  be 
approximately  flat  compounded  except 
that,  if  the  load  fluctuation  does  not 
interfere  with  the  operation  of  vital 
auxiliaries,  shunt  wound  generators 
without  voltage  regulators  or  stabilized 
shunt  wound  machines  mav  be  used. 
111.10-20  (a)  (4)  In  general  a  sep- 
arate regulator  should  be  svipplied  for 
each  alternating-ciu'rent  generator. 
"WTien  it  is  intended  that  two  or  more 
generators  will  be  operated  in  paral- 
lel, reactive  droop  compensating  means 
should  be  provided  to  divide  the  re- 
active power  properly  between  the 
generators.  The  regulator,  in  con- 
junction with  the  exciter  and  the  gen- 
erator characteristics,  should  be  cap- 
able of  performing  in  accordance  with 
conditions  set  forth  in  ^Subparagraphs 
(a)  (1)  and  (a)  (2)  of  this  section. 
111.10-25     Parallel  operation 

111.10-25  (a)  In  general,  when  the  instal- 
lation is  such  that  two  or  more  generators 
are  to  be  operated  in  parallel,  the  load 
on  any  generator  should  not  dift'er  more 
than  plus  or  minus  15  percent  of  its 
rated  kilowatt  load  from  its  proportion- 
ate share,  based  on  the  generator  ratings, 
of  the  combined  load  for  any  steady  state 
condition  in  the  combined  load  between 
20  percent  and  100  percent  of  the  sum 
of  the  rated  loads  of  all  generators.  The 
starting  point  for  the  determination  of 
the  foregoing  load  distribution  require- 
ments should  be  at  75  percent  load  with 
each  generator  carrying  its  proportionate 
share. 
111.10-30     Temperature  limitations 

11 1  .lO-.'iO  (a)  (xenerators  shall  be  designed 
for  an  ambient  temperature  of  50°  C. 
When  tested  in  accordan(;e  with  Ameri- 
can Slaiuhird  C50,  the  temperature 
rises  sludl  not  exceed  the  values  given 
in  Tables  111.10-30  (al)  and  111.10- 
30  (a2).  Where  provisions  are  nuide 
for  insuring  an  aml)ient  temperature  of 
40'^  C  or  less,  tlu;  temperature  rises  may 
be  10°  C  higher  than  tlie  valiu!s  giv(!n 
in  ihc  tubh's. 


Table  111.10-30  (al)— Limit.s  of  Temperature  Rises  for  Direct- 
CiRREXT  Generators  Based  on  50°  C  Ambi        ''^emperature 


Part  of  generator 


Limits        ,  V 
degr' 
ured 


All  insulated  windings  other  than  items 
next  following __ 

Single-layer  field  windings  with  exposed 
uninsulated  surfaces  and  bare  copper 
windings 

Cores  and  mechanical  parts  In  contact 
with  or  adjacent  to  insulation 

Commutator  and  collector  rings 

German  silver  or  grid  shunts  on  series 
field  windings 

Bearings 


Con- 
tin- 
uous 


40 


50 


175 
35 


Table  111.10-30  (a2)— Limits  of  Temperature 
nating-Current  Generators  Based  on  50' 
perature 


Limits  of  temperatui 
grs 

Sali( 

Item 

gen( 

Determmed 
by- 

Clas 
A  in 
sula- 
tion 

Armature  windings  of  ina- 

Thermometer 

40 

ehinos  of  l.iiOO  kva  and  less. 

Armature  windings  of  ma- 

..do 



chiiK'S  of  T.SO  kva  and  less. 

Armature  windings  with  2 

Imbedded  de- 

50 

toil  .sides  i)cr  slot  in  stators 

tector. 

of  machines  above   1,500 

kva. 

Armature  windings  with  2 
coil  sides  per  slot  in  .stators 

do       

of  machines  above  750  kva. 

Insulated  field  windings 

Resistance 

50 

Thermometer 
do - 

66 

Cores  and  mechanical  parts 

40 

In  coMtact  with  or  adjacent 

to  lii.sulution. 

Hearings 

...do 

35 
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111.10-35     Dielectric  strength  of  insulation 

111.10-35  (a)  Generators  shall  be  capable 
of  withstaniling  without  damage  a  dielec- 
tric test  in  accordance  with   American 
Standard  CoO. 
111.10-40     Tests 

111.10-40  (a)  Sufficient  tests  should  be 
made  by  the  manufacturer  to  insure  that 
the  machine  is  in  accordance  with  these 
regulations. 

111.15    STORAGE  BATTERIES 
111.15-1      General  requirements 

111.1 5-1  (a)  Power      and      light      batteries. 

Power  and  light  batteries  may  be  of  the 
acid  or  alkaline  type  and  the  cells  should 
be  so  constructed  as  to  prevent  spilling 
of  the  electrolyte  through  the  motion  of 
the   ship.     Batteries   should   be    so    ar- 
ranged that  the  trays  are  accessible  and 
with  not  less  than  10  inches  head  room. 
111.1 5-1  (b)  Emergency     storage     batteries. 
^Yllen  batteries  are  used  for  emergency 
lighting  and  power  loads,   the  require- 
ments of  Part  112  of  this  subchapter  are 
also  applicable. 
111.15-5     Battery     installation     and     arrange- 
ment 

111.1  5-5  (a)  Large  storage  batteries.  Large 
storage  batteries,  such  as  those  for  emer- 
gency lighting,  should  be  installed  in  a 
room  assigned  to  the  battery  only  but 
may  be  installed  in  a  deck  box  if  such  a 
room  is  not  available.  No  appliances 
subject  to  sparking  should  be  installed 
in  a  battery  room  unless  of  the  explosion 
proof  type.  The  overload  protective 
device  required  by  Section  111.15-25 
should  be  placed  in  each  conductor  ad- 
jacent to  but  outside  the  room. 
111.1 5-5  (b)  Batteries  of  moderate  size. 
Batteries  of  moderate  size  (20  to  36 
volts),  such  as  those  for  engine  cranl?;ing 
or  communications  supply,  may  be  in- 
stalled in  the  battery  room  or  may  be 
installed  in  battery  lockers  in  the  emer- 
gency generator  room,  machinery  space 
or  other  suitable  location.  Cranking 
batteries  should  be  located  as  closely  as 
possible  to  the  engine  or  engines  served. 
111.1 5-5  (c)  Battery  trays.  Battery  trays 
should  be  chocked  with  wood  strips  or 
equivalent  to  prevent  movement,  and 
each  tray  should  be  fitted  with  non- 
absorbent  insulating  supports  on  the 
bottom  and  ^\'ith  similar  spacer  blocks 
at  the  sides  or  with  equivalent  provisions 
to  secure  aii'  circulation  space  all  around 
each  tray. 
111.15-10     Ventilation 

111.15-10  (a)  Battery  rooms.  Battery 
rooms    should    be    ventilated    to    avoid 


accumulation  of  flammable  gas.  Natural 
ventilation  may  be  employed  if  ducts 
can  be  run  directly  from  the  top  of  the 
battery  room  to  the  open  air  above. 
If  natural  ventilation  is  impracticable, 
mechanical  exhaust  ventilation  should  be 
provided  with  fan  intake  at  the  top  of 
the  room.  Fans  should  be  capable  of 
completely  changing  the  air  in  the  bat- 
tery room  in  not  more  than  2  minutes. 
Openings  for  air  inlet  should  be  provided 
near  the  floor. 

111.15-10  (b)  Battery  lockers.  Battery 
lockers  should  be  ventilated,  if  practi- 
cable, similarly  to  battery  rooms  by  a 
duct  led  from  the  top  of  the  locker  to 
the  open  air  or  to  an  exhaust  ventila- 
tion duct  but  the  duct  may  terminate 
not  less  than  3  feet  above  the  top  of  the 
locker  in  macliinery  spaces  and  similar 
well  ventilated  compartments.  Louvres 
or  equivalent  should  be  provided  near 
the  bottom  for  entrance  of  air. 

111.15-10  (c)  Deck  boxes.  Deck  boxes 
should  be  provided  with  a  duct  from  the 
top  of  the  box  terminating  at  least  4 
feet  above  in  a  goose  neck,  mushroom 
head  or  equivalent  to  prevent  entrance 
of  water.  Holes  for  air  inlet  should  be 
provided  on  at  least  2  opposite  sides 
of  the  box.  The  entire  deck  box, 
including  openings  for  ventilation,  should 
be  weathertight  to  prevent  entrance  of 
spray  or  rain. 

111.15-10  (d)  Boxes     for     small     batteries. 

Boxes  for  small  batteries  require  no 
ventilation  other  than  openings  near 
the  top  to  permit  escape  of  gas. 

111.1 5-1 5     Protection  from  corrosion 

111.15-15  (a)  The  interiors  of  all  battery 
rooms  including  the  structural  parts 
and  shelves  therein  as  well  as  ventilation 
inlets  and  outlets  should  be  painted 
with  corrosion-resistant  paint.  Shelves 
in  battery  rooms  or  lockers  for  acid 
batteries  should  have  a  watertight  lining 
of  sheet  lead  of  Xe-inch  thickness  carried 
up  not  less  than  3  inches  on  all  sides. 
For  alkaline  batteries  the  shelves  should 
be  similarly  lined  with  steel  not  less  than. 
K2-inch  thick.  Alternatively,  a  battery 
room  may  be  fitted  \vith  a  watertight 
lead  pan  for  acid  batteries,  steel  for  alk- 
aline batteries,  over  the  entire  deck, 
carried  up  not  less  than  6  inches  on  all 
sides.  Deck  boxes  should  be  lined  in 
accordance  with  the  above  alternative 
method.  Boxes  for  small  batteries  should 
be  lined  to  a  depth  of  3  inches  consistent 
with  the  methods  described  above. 
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111.15-20     Conductors 

111.1 5-20  (a)  When  conductors  enter  bat- 
tery rooms  the  holes  shall  be  made 
watertight.  All  connections  watliin  bat- 
ter}' rooms  shall  be  resistant  to  the 
electrolyte.  Cables  shall  be  sealed  to 
resist  the  entrance  of  electrol^^te  by 
spray  or  creepage.  The  size  of  the 
connecting  cable  is  to  be  based  on  cur- 
^ent-carr^^ng  capacities  given  in  Table 
llLeO-l"  (e)  (1)  (i)  and  the  starting 
rate  of  charge  or  maximum  discharge 
rate,  whichever  is  the  greater,  shall  be 
taken  into  consideration  in  determining 
the  cable  size. 
111.15-25  Overload  and  reverse  current  pro- 
tection 

111.15-25  (a)  An  overload  protective  de- 
vice shall  be  placed  in  each  battery  con- 
ductor, except  that  engine  cranking 
batteries  and  batteries  with  a  nominal 
potential  of  6  volts  or  less  need  not  be 
protected  against  overload.  For  location 
of  overcurrent  devices  with  regard  to 
battery  rooms,  see  paragraph  111.15-5 
(a)  of  this  part. 
111.15-25  (b)  The  charging  equipment 
(except  when  a  rectifier  is  employed)  for 
all  batteries  with  a  nominal  voltage  more 
than  20  percent  of  line  voltage  shall  pro- 
vide automatic  protection  against  rever- 
sal of  current. 

111.20    TRANSFORMERS 

111.20-1      General  requirements 

111.20-1     (a)    All     transformer    windings 
should    be    treated    to    resist    moisture, 
sea  atmosphere,  and    oil   vapors. 
Ill  .20-5     Temperature  rise 

111.20-5  (a)  'i'lie  temperature  rises,  based 
on  an  ambient  temperature  of  40  degrees 
C,  shall  not  exceed  the  following: 

Class  A  insulation  Class  B  insulation 

55°  C  80°  C 

111.20-5  (b)  If  the  ambient  temperature 
exceeds  40  degrees  C  the  transformer 
shall  be  derated  so  that  the  total  temp- 
erature given  in  this  section  is"  not 
exceeded.  Temperatures  are  to  be  taken 
by  llie  resistance  method  ot  temperature 
determination. 

111.25     MOTORS 

111.25-1      General  requirements 

111.25-1  (uj  'i  he  rff|iiir»'nicnls  for  gener- 
at^)rH  r/)ntained  in  ixinigrajjlis  111.10-15 
(a),  1 1 1.10  15  (\>),  I  11.10-15  (c),  1  I  l.IO- 
15  ff),  111.10  15  (g),  111.10  15  fh), 
111.10  15  (\)  and  111.10-15  ('})  nre 
iiJHO  <ij>i)hrnble  to  rnotorH,  cxccpl  tliiit 
parugrapliH  111.10    15  (c),   111.10    15  (f) 


and    111.10-15    (h)    are    applicable    to 
propulsion  motors  only. 

111.25-5     Nameplates 

111.25-5  (a)  All  motors  shall  be  fitted  with 
nameplates  of  corrosion-resistant  mate- 
rial.    The  nameplates  shall  be  marked 
with  the  following  information: 
111.25-5    (a)    (1)    Manufacturer's    type 

and  frame  designation; 
111.25-5  (a)  (2)  Output  (hp.); 
111.25-5  (a)  (3)  Kind  of  rating; 
111.25-5   (a)    (4)   Design  ambient  tem- 
perature; 
111.25-5    (a)    (5)    Temperature   rise   at 

rated  load; 
111.25-5  (a)  (6)  Revolutions  per  minute 

at  rated  load; 
111.25-5  (a)  (7)  Voltage; 
111.25-5  (a)  (8)  Amperes  at  rated  load: 

and, 
11 1.25-5  (a)    (9)    Type   of   winding    (for 
direct-current  machines) . 
111.25-5  (b)  For  alternatmg-current  motors 
in  addition  to  the  applicable  parts  listed 
in   paragraph    (a)    of   this   section,    the 
nameplates   shall   be   marked   with   the 
followmg  information: 
111.25-5  (b)  (1)  Number  of  phases; 
111.25-5  (b)  (2)  Frequency; 
111.25-5  (b)  (3)  Power  factor  (synchro- 
nous motors  only) ; 
111.25-5  (b)  (4)  Exciter  voltage  (synchro- 
nous motors  only) ; 
111.25-5   (b)    (5)   Exciter  current  (syn- 
chronous motors  only) ; 
111.25-5  (b)  (6)  Secondary  voltage  (poly- 
phase wound-rotor  induction  motors 
only) ; 
111.25-5  (b)   (7)  Secondary  amperes  at 
rated    load    (polyphase    wound-rotor 
induction  motors  only);  and, 
1 1 1 .25-5  (b)   (8)   For  motors  rated  at  ji 
horsepower  or  larger,  except  a  poly- 
phase   wound-rotor    motor,    a    code 
letter  to  show  its   input   in   kilovolt- 
amperes    with    locked    rotor   selected 
from  the  table  given  in  section  94304, 
Chapter  9,  National  Electrical  Code. 

111.25-10     Temperature  limitations 

1  i  1.25-10  (a)  Motors  lor  use  in  tlie  engine 
room  or  l)oiler  room  siiall  be  designed  for 
an  ambient  temperature  of  50  degrees  C. 
Motors  for  use  in  loc^ations  where  the 
ambient  temperature  will  not  exceed  40 
degrees  C  may  ])e  designed  lor  an  ambi- 
ent temperature  of  40  degrees  C.  Alo- 
tors,  when  tested  in  accordance  with 
American  Sluiidiird  (-5(),sliall  not  exceed 
t,lie  limits  of  tcMi|)cnilure  rises  given  in 
Tables  111.25   10  (a I)  and  (a2). 
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Table  111.25-10  (al)— Limits  or  Temperature  Rises  for  Direct- 
Current  Motor? 


Limits  of  temperature  rises; 
degrees  centigrade 

Part  of  motor  and  type  of  enclosure 

Class  A  in- 
sulation 

Class  B  in- 
sulation 

40  de- 
grees C 
ambient 
temper- 
ature 

50  de- 
grees C 
ambient 
temper- 
ature 

40  de- 
grees C 
ambient 
temper- 
ature 

50  de- 
grees C 
ambient 
temper- 
ature 

All  insulated  windings  other  than 
item  next  following: 

50 

55 

60 
65 

50 

55 

65 

40 
45 

40 

45 

50 
55 

40 

45 

65 

35 
40 

70 

75 

SO 

85 

70 

75 

85 

45 
50 

60 

Totally  enclosed 

65 

Single-layer  field  windings  with  ex- 
posed uninsulated  surfaces  and  hare 
copper  windings: 

70 

Totally  enclosed            

75 

Cores  and  mechanical  parts  in  con- 
tact with  or  adjacent  to  insulation: 

60 

65 

CommutatorsandcoUectorrings:  All 
tvnes                               -     - 

75 

Bearings: 

40 

Totally  enclosed                   

45 

Table  111.25-10  (a2)—LiMiTS  OF  Temperature  Rises  F( 
Current  Motors  ' 

)R  Alternatino- 

Limits  of  tem 
degrees  c 

perature  rises; 
entigrade 

Part  of  motor  and  type  of  enclosure 

Class  A  in- 
sulation 

Class  B  in- 
sulation 

40  de- 
grees C 
ambient 
temper- 
ature 

50  de- 
grees C 
ambient 
temper- 
ature 

»  40  de- 
grees C 
ambient 
temper- 
ature 

50  de- 
grees C 
ambient 
temper- 
ature 

Coil  windings,  cores  and  mechanical 
parts  in  contact  with,  or  adjacent  to 
insulation : 

All  except  totally  enclosed 

Totally  enclosed 

50 
55 

65 

40 
45 

40 
45 

55 

35 
40 

70 
75 

85 

45 
50 

60 
65 

Collector  rings,   commutators   (the 
class  of  insulation  refers  to  insula- 
tion affected  by  the  heat  from  the 
commutator    or    collector    rings, 
which  insulation  is  employed  in  the 
construction  of  the  commutator  or 
collector  rings  or  is  adjacent  there- 
to): AH  types 

75 

Bearings: 

Open  and  semienclosed 

40 

Totally  enclosed 

45 

111.25-15     Duty  cycle 

111.25-15  (a)  Motors  shall  be  rated  for 
continuous  duty,  except  that  motors  for 
the  applications  listed  in  Table  111.25- 
15  (a)  may  be  short-time  rated  motors  as 
indicated.  Any  other  motors  of  similar 
duty  may  have  consistent  short-time 
ratings. 

Table  111.25-15  (a) 


Application  of  motor 

Minimum  short  time  rating  of 
motor  in  hour 

Deck  winch  and  direct  acting 
Stan. 

cap- 

H. 

Direct  acting  windlass 

H. 

Windlass    with    hydraulic    trans- 
mission. 

H  hour  idle  pump  operation  fol- 
lowed by  H  hour  full  load  opera- 
tion. 

1. 

Continuous  operation  at  15  percent 
load  followed  by  1  hour  at  full 
load. 

Watertight  door  operators 

H2. 

Lifeboat  winches          -  

Hi. 

'  Squirrel-cage  windings  and  mechanical  parts  not  in  contact  with  or 
adjacent  to  insulation  may  reach  such  tcnipeiatures  as  will  not  be  inju- 
rious in  any  respect. 


111 .25-20     Dielectric  strength  of  insulation 

111.25-20  (a)  Motors  shall  be  capable  of 
withstanding  without  damage  a  di- 
electric test  in  accordance  with  American 
Standard  C50. 

111.25-25     Terminal  arrangement 

111.25-25  (a)  All  motors,  except  those  of 
the  watertight  type,  shall  be  provided 
with  terminal  leads  in  terminal  boxes 
secured  to  the  frames.  Terminal  boxes 
shall  be  drip-proof  or  watertight,  con- 
sistent with  the  motor  enclosure.  The 
ends  of  motor  terminal  leads  shall  be 
fitted  with  connectors.  As  an  alternate 
to  this  arrangement,  the  frames  of 
motors  may  be  fitted  with  terminal 
tubes  through  which  the  cable  shall  pass 
to  suitable  terminals  inside  the  frame. 

111.25-30     Enclosure  and  protection 

1 1 1 .25-30  (a)  General.  Motors  for  use  in 
the  engine  room  or  spaces  where  subject 
to  mechanical  injury,  or  dripping  of  oil 
or  Avater  shall  be  either  of  the  watertight 
or  drip-proof  protected   type,   or  they 
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may  be  of  the  open  type  if  protected  in 
accordance  with  paragraph  111.10-15  (g). 
Care  shall  be  exercised  in  locating  the 
latter  types  liigli  enough  to  avoid  bilge 
water.  Motors  below  the  level  of  the 
floor  plates  shall  have  all  openings  for 
ventilation  located  above  the  floor  plate 
level. 

1 1 1 .25-30  (b)  Pump  motors.  Motors  for 
operating  plunger  and  close  coupled 
pumps  should  have  the  driving  end 
entirely  enclosed  or  designed  to  prevent 
leakage  from  entering  the  motor. 

111.25-30  (c)  Motors  for  use  on  weather 
decks.  Motors  for  use  on  weather  decks 
sliall  be  of  the  watertight  type  or  shall  be 
enclosed  in  watertight  housings. 

Ill  .25-30  (d)  Motors  installed  below  decks. 

Motors  installed  below  decks  should  be 
located  in  as  dry  a  place  as  practicable 
and  proximity  to  steam,  water  and  oil 
piping  should  be  avoided. 

Ill  .25-30  (e)  Motors  for  hazardous  loca- 
tions. Motors  for  use  in  hazardous 
locations  shall  comply  with  the  require- 
ments of  section  111.60-40. 

Ill  .25-35     Current  ratings 

111.25-35  (a)  For  continuous  duty  motf-rs, 
the  current  values  given  in  Table  111.25- 
35  (a)  sball  be  used  for  the  purpose  of 
determining  the  current-carrying  capa- 
city of  conductors,  switches,  branch- 
circuit  ovcrcurrent  devices,  etc.  in  lieu 
of  the  actual  current  ratings  marked  on 
the  motor  nameplate.  For  motors  of 
unusual  s|)e('ds  and  for  other  than  con- 
tinuous duty  motors,  the  namei)late  cur- 
rent values  shall  be  used.  The  motor- 
running  overcurrent  protection  shall  be 
based  on  the  motor  nameplate  current 
rating. 


Table  HI. 25-35  (a)— Approximate  Fui.i^Load  CrRP.ESTs  of 
Continuous  Duty  Motors  ' 


Full-load  current— amperes 

Motor  horsopower 

Direct-current 
motors 

3-phase,  alternating-current 
induction  motors 

Squirrel-cage 

Wound-rotor 

115 
volts 

230 
volts 

220 
volts 

440 

volts 

220 
volts 

440 

volts 

H 

2.0 
2.6 
3.2 
4.5 
6.5 
8.5 

10.5 

12.5 

14.5 

16.3 

20.5 

23 

31 

40 

47 

58 

68 

75 

93 
112 
131 
150 
167 
185 
202 
220 
257 
294 
329 
364 
432 

1.0 
1.3 
1.6 
2.3 
3.3 
•4.3 
5.3 
6.3 
7.3 
8.3 
10.3 
12.3 
16.0 
19.8 
23.4 
28.7 
34.3 
38 
47 
56 
65 
74 
83 
92 
101 
110 
128 
146 
163 
180 
215 
265 
353 
440 
535 
720 

0.90 

1.16 

1.4 

1.9 

2.6 

3.4 

0.45 
.58 
.70 
.95 
1.3 
1.7 

Yi       

1^ 

1,^ _ 

3/4                 

1  _. 

5.4 

2.7 

m       

IH      

5.0 
5.8 
6.3 
7.6 
9.0 

2.5 
2.9 
3.1 
3.8 

4.5 

6.8 
7.2 
8.0 
8.8 
10.5 

3.4 

134       - 

3.6 

2 

4.0 

2H         

4.4 

3                             .  -   - 

5.3 

4 

5                

14.5 

17.2 

21 

24.8 

26 

34 

40 

46 

52 

58 

65 

70 

78 

92 
102 
116 
126 
152 
188 
250 
310 
370 
490 

7.2 
8.6 

10.5 

12.4 

13.5 

17 

20 

23 

26 

29 

32 

35 

39 

46 

51 

58 

63 

76 

94 
125 
155 
185 
245 

16 
18 
23 
26 
29 
36 
42 
48 
54 
60 
68 
72 
80 
94 
104 
116 
128 
154 
188 
250 
310 
370 
490 

8.0 

6 

7J.2 —  - 

9 
11.5 

9   

13 

10 

14.5 

\2y> 

18 

15         

21 

IT^i                  

24 

20     

27 

22>/>            

30 

25^... - 

271,2      - 

34 

36 

30 

40 

35 

47 

40               

52 

45         

58 

50             

64 

fiO 

77 

75         - 

94 

100  

125 

125 
155 

150   

200                     

185 
245 

1  Tiiblc  111.25  35  61)  Rives  valiies  tliut  are  approximate,  and  typical  only 
of  motors  fur  ii.suul  s|)ee(ls  and  fre'iui'iicies.  For  low  speed  and  special 
motors,  the  fiill-liia<l  currents  are  somewhat  higher  than  the  values  shown. 
For  this  reason,  the  values  shown  should  be  u.sed  only  for  estimating 
purpo.ses  and  the  .selection  of  cable.  They  should  not  be  used  in  the 
selection  of  overload  relay  heaters  and  coils. 
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1 1 1 .30    ELECTRIC  COUPLINGS  FOR  PROPUL- 
SION 

111.30-1      General  requirements 

111.30-1  (a)  Enclosure     and     ventilation. 

Electrical  couplings  shall  be  enclosed 
and  ventilated  as  required  for  gener- 
ators. All  windings  shall  be  specially 
treated  to  resist  moisture,  oil  and  salt 
air. 

111.30-1  (b)  Accessibility  for  repairs.  The 
couplings  should  be  designed  to  permit 
removal  as  a  unit  without  moving  the 
engine. 

111.30-1  (c)  Excitation.  Excitation  should 
be  provided  as  for  propulsion  generators 
and  motors. 

111.30-1  (d)  Nomep/ofes.  All  electric  pro- 
pulsion couplings  shall  be  fitted  with 
nameplates  of  corrosion-resistant  ma- 
terial. The  nameplates  shall  be  marked 
with  the  following  information: 
111.30-1  (d)  (1)  Manufacturer's       type 

and  frame  designation; 
111.30-1  (d)  (2)  Output  (hp.); 
111.30-1  (d)  (3)  Kind  of  rating; 
111.30-1  (d)  (4)  Design    ambient    tem- 
perature ; 
111.30-1  (d)  (5)  Temperature     rise     at 

rated  load ; 
111.30-1  (d)  (6)  Revolutions  per  minute 

at  rated  load; 
111.30-1  (d)  (7)  Voltage; 
111.30-1  (d)  (8)  Exciter  voltage;  and, 
111.30-1  (d)  (9)  Exciting  current  in  am- 
peres at  rated  load. 

111.30-1  (e)  Temperature  limitations.  The 
limits  of  temperatm'e  rise  should  be  the 
same  as  for  alternating-current  gener- 
ators, except  that  when  a  squirrel  cage 
element  is  used  the  temperature  of  this 
element  may  reach  such  values  as  are 
not  injurious.  Depending  upon  the 
cooling  arrangements  the  maximum 
temperature  rise  may  occur  at  other 
than  full  load  rating  so  that  heat  runs 
will  require  special  consideration;  for 
this  purpose,  when  an  integral  fan  is 
fitted,  the  coupling  temperatures  should 
not  exceed  these  limits  when  o])oiated 
continuously  at  70  percent  of  full  load 
rpm,  full  excitation  and  rated  torque. 

111.35    SWITCHBOARDS  AND  PROPULSION 
CONTROLS 

111.35-1      General  requirements 

111.35-1  (a)  General.  Controlling  appli- 
ances for  propulsion  and  ship's  service 
equipment  should  include  the  apparatus 
necessary .  for  starting,  stopping,  re- 
versing and  controlling  the  speed  of 
motors,    together   with   essential   safety 


devices.  All  wearing  parts  are  to  be 
readily  renewable. 
111.35-1  (b)  Switchboard  installation  and 
location.  Switchboards  shall  be  installed 
in  as  dry  a  place  as  possible  and  shall  be 
accessible  from  the  front  and  rear. 
Switchboards  shall  be  secured  to  a 
solid  foundation,  shall  clear  deck  beams 
by  at  least  4  inches,  and  shall  be  either 
self-supported  or  braced  to  the  bulk- 
head or  deck  above.  In  case  the  latter 
method  is  used,  means  of  bracing  shall 
be  flexible  to  allow  deflection  of  the 
ship's  structure  without  budding  the 
control  cell  or  assembly  structure.  Un- 
less otherwise  specifically  approved,  a 
clear  working  space  of  not  less  than  36 
inches  shall  be  provided  in  front  of 
switchboards  and  a  working  space  of 
not  less  than  the  values  shown  in 
Table  111.35-1  (b)  shall  be  provided  in 
the  rear  of  switchboards. 


Table  111.35-1   (b)- 


-  Working  space  in  rear  of  switch- 
boards 


Potential    between 
phases  or  conduc- 
tors   of   opposite 
polarity 

Switchboard  width 

Clear  working 
space   in   rear   of 
switchboard      in 
inches 

Acces- 
sible 
from 
one  end 
only 

Acces- 
sible 
from 
both 
ends 

250  volts  or  less 

Single  panel  not  exceeding 

42  inches  in  width. 
More    than    one    panel    or 

single  panel  exceeding  42 

inches  in  width. 

1  24 
■30 

18 

24 

Over  250  volts  but 
less  than  600 
volts. 

Single  panel  not  exceeding 

42  inches  in  width. 
More    than    one    panel   or 

single  panel  exceeding  42 

inches  in  width. 

130 
1  3() 

24 
30 

600  volts  or  over 

Any  width 

138 

138 

'  May  be  reduced  not  more  than  6  inches  in  way  of  stiffencrs  and  frame 
or  by  equipment  on  a  single  panel  in  the  switchboard. 

111.35-1  (c)  Switchboard  mechanical  protec- 
tion. The  sides  of  switchboards  shall  be 
enclosed  and  the  space  in  the  rear  of 
switchboards  made  inaccessible  to  other 
than  qualified  persons.  Nonconducting 
mats  or  gratings  shall  be  provided  on 
deck  in  the  front  and  rear  of  switch- 
boards. Nonconducting  hand  rails  at 
the  front  and  nonconducting  guard  rails 
at  the  rear  shall  be  provided.  Each 
switchboard  shall  have  a  drip-cover  over 
the  top.  Hinged  panels  of  dead  front 
switchboards  shall  be  provided  with 
positioners  and  stops. 
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111.35-1       (d)      Switchboard      construction. 

Panels  should  be  made  of  impregnated 
ebony  asbestos,  laminated  phenolic  ma- 
terial, or  the  equivalent.  They  may  be 
made  of  metal  if  the  mountings  are  prop- 
erly insulated.  The  supporting  frame- 
work for  all  panels  is  to  be  of  rigid  con- 
struction. No  wood  should  be  used  in 
the  construction  of  switchboards  except 
that  a  hardwood  or  nonconducting  hand 
rail  should  be  provided  for  the  protection 
of  personnel  from  live  parts. 

111.35-1  (e)  Dead  front  type  switchboard. 
Dead  front  type  switchboards  should  be 
used  w^here  voltage  to  ground  is  in  excess 
of  250  volts  direct-current  or  150  volts 
alternating-current. 

Ill  .35-1  (f)  Corrosion-resistant  parts.  Parts 
of  switchboards  and  control  assemblies 
liable  to  damage  by  corrosion  should  be 
made  of  noncorrodible  material  or  of 
material  made  corrosion  resistant. 

111.35-1  (g)  Mechanical  strength  of  working 
parts.  All  levers,  handles,  hand  wheels, 
interlocks  and  their  connecting  links, 
shafts  and  bearings  for  the  operation  of 
switches  and  contactors  should  be  of  such 
proportions  that  they  wdll  not  be  broken 
or  distorted  by  manual  operation. 

111.35-1  (h)  Nameplates.  Nameplates 
shall  be  provided  for  each  piece  of  appa- 
ratus to  indicate  clearly  its  service. 
Nameplates  for  feeders  and  branch  cir- 
cuits shall  include  the  circuit  designation 
description  of  the  load  served,  the  cir- 
cuit current-carrying  capacity,  and  the 
rating  or  setting  of  the  appropriate 
overcurrent  protective  device. 

111.35-1  (i)  Protection  of  instrument  circuits. 
Except    as    otherwise    provided    in    this 
paragraph,     instruments,     pilot     lights, 
ground  detector  lights,  potential  trans- 
formers, and  other  switchboard  devices 
shall   be  supplied  by  circuits  protected 
by  overcurrent  devices.     Ship's  service 
generator  pilot  lights  shall  be  supplied 
by  circuits  used  for  no  other  purpose. 
111.35-1  (i)  (1)  Circuits,  the  opening  of 
which  would  create  a  hazard  in   the 
operation  of  the  vessel,  siiuli  not  be  pro- 
tected against  overcurrent.     Such  cir- 
cuits will  usually  in(;lu(l(!  electric  pro- 
fjulsion  control  circuits,  voltage  regu- 
ator  supply  circuits,  and  ship's  service 
generator  c;ircuit  breaker  tripping  con- 
trol circuits. 

Ill  .35-1  0)  Grounding  of  instruments,  relays, 
meters,  and  instrument  transformers.       Met- 


al cases  of  instruments,  relays,  meters, 
and  instrument  transformers  located  on 
switchboards  shall  be  grounded. 
111.35-5     Switchboard    bus    bars    and    wirins 

111.35-5  (a)  General.  Buses  shall  be  de- 
signed on  the  basis  of  generator  capacity 
and  feeder  loads.  For  a  single  generator, 
the  generator  bus  shall  have  a  capacity 
equal  to  the  continuous  rating  of  the  gen- 
erator plus  any  overload  rating  in  excess  of 
30  minutes  diu-ation.  For  more  than  one 
generator  with  all  generating  capacity 
feeding  through  one  section  of  the  bus, 
the  capacity  of  the  bus  for  the  first 
generator  shall  be  the  same  as  for  a 
single  generator.  For  each  subsequent 
generator  the  bus  capacity  shall  be  in- 
creased by  80  percent  of  the  continuous 
rating  of  each  added  generator.  The 
capacity  of  connection  buses  for  each 
generator  unit  shall  be  equal  to  the  con- 
tinuous rating  of  the  generator  plus  any 
overload  rating  in  excess  of  30  minutes 
duration.  All  other  bus  bars  and  bus 
bar  connections  should  be  designed  for 
at  least  75  percent  of  the  combined  full- 
load  rated  currents  of  all  apparatus  they 
supply,  except  that  when  feeders  supply 
1  unit  or  any  group  of  units  in  continuous 
operation  they  should  be  designed  for 
full  load. 

1 1 1 .35-5  (b)  Bus  bar  rating.  Bus  bar  sizes 
shall  be  not  less  than  that  indicated  for 
the  ampere  ratings  in  accordance  with 
Table  32  (Appendix)  of  AIEE  Standard 
No.  45. 

111.35-5  (c)  Arrangement  of  bus  bars  and 
wiring.  The  arrangement  of  bus  bars 
and  wiring  on  the  back  of  switchboards 
shall  be  such  that  all  lugs  are  readily 
accessible.  Soldering  lugs,  where  used, 
should  have  a  solder  contact  length  at 
least  Ij^  times  the  diameter  of  the  con- 
ductor and  all  nuts  and  connections 
should  be  fitted  with  efficient  locking 
devices  to  prevent  loosening  due  to 
vibration. 

111.35-5  (d)  Spacings.  Except  at  switch- 
ing niechanisins,  contactors,  pilot  lights, 
and  similar  switchboard  mounted  equip- 
ment, the  spacings  in  a  switchboard  shall 
be  not  less  than  those  indicated  in  Table 
111.35-5  (d).  Spa(ungs  at  switchboard 
mechanisms,  contactois,  pilot  lights,  and 
similar  swit(;hboiii([  mounted  cquipinenti 
shall  conform  to  the  requirements  for 
the  respective;  equipment  as  required  by 
this  subchapter. 
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Table  111.35-5  (d) — Switchboard  spacings 


Voltage  involved 

Minimum  spacing 
in     inches     be- 
tween live  parts 
of   opposite   po- 
larity 

Minimum   spacing   in 
inch  through  air  or 
over      surfaces      be- 
tween     uninsulated 
live-metal  parts  and 
grounded  dead  metal . 

Over 

surface 

Through 
air 

125  or  less     --  -- - 

H 
2 

1 

H 

126  through  250         

M 

''ol  through  600 

1 

111.35-5  (e)  Switchboard  wiring.  Instru- 
ment and  control  wiring  should  be  of 
the  stranded  type  not  smaller  than  4,000 
CM  and  should  have  flame-retarding 
insulation.  Wiring  from  hinged  panels 
should  be  of  the  extra  flexible  type. 
111.35-10  Switchboard  mounted  equipment 
111.35-10  (a)  General.  Air  circuit  breaker 
contacts  should  be  kept  at  least  12  inches 
from  the  ship's  structure  unless  insula- 
tion barriers  are  installed.  For  live 
front  switchboards  the  clearance  between 
current-carrying  parts  and  base  channel 
should  not  be  less  than  4  inches.  Volt- 
age regulator  element  should  be  totally 
enclosed.  Wliere  rheostats  or  other 
devices  that  may  operate  at  high  tem- 
peratures are  mormted  on  the  switch- 
board, they  should  be  naturally  ven- 
tilated and  so  isolated  by  barriers  as  to 
prevent  excessive  temperature  of  copper 
or  adjacent  devices.  When  this  cannot 
be  accomplished  the  rheostat  or  other 
device  should  be  mounted  separate  from 
the  switchboard.  In  general,  all  fuses,  ex- 
cept for  instrument  and  control  circuits, 
should  be  mounted  on  or  be  accessible 
from  the  front  of  the  switchboard.  All 
wiring  on  the  back  of  boards  for  volt- 
meter, pilot  and  ground  lamps  should  be 
protected  by  fuses. 
111.35-10  (b)  Equipment.  Contactors,  re- 
lays, switches,  circuit  breakers,  etc., 
shall  conform  to  the  applicable  require- 
ments of  such  devices  given  in  this 
subchapter. 
111.35-10  (c)  Connections.  The  connec- 
tions between  a  direct-current  generator 
and  the  bus  bars  shall  be  in  accordance 
with  Figures  1  to  10,  inclusive.  Appendix, 
AIEE  Standard  No.  45.  Other  connec- 
tions not  less  effective  will  be  considered. 
Ill  .35-1 5  Ship's  service  generator  and  distribu- 
tion switchboards 

111.35-15  (a)  General.  Ship's  service  gen- 
erator and  distribution  switchboards 
must  provide  adequate  control  of  the 
generation  and  distribution  of  electric 
power. 


111.35-15  (b)  Equipment  for  direct-current 
switchboards.  For  dhect-current  switch- 
boards, in  addition  to  equipment  re- 
quired by  Paragraph  111.35-15  (a)  of 
this  section,  there  shall  be  provided  at 
least  the  equipment  listed  in  this  para- 
graph. 

111.35-15  (b)  (1)  An  unfused  generator 
switch  or  links  which  will  completely 
disconnect  the  generator  and  its  circuit 
breaker  from  the  bus. 
111.35-15  (b)  (2)  For  2-wu-e  machines, 
an  ammeter  for  each  generator  and, 
for  3- wire  machines,  an  ammeter  for 
each  positive  and  negative  lead  and  a 
center  zero  ammeter  in  the  ground 
connection  at  the  generator  switch- 
board. Ammeters  shall  be  so  located 
in  the  circuit  as  to  indicate  total 
generator  curi-ent. 
111.35-15  (b)  (3)  For  each  2-wire  gen- 
erator, a  voltmeter  with  voltmeter 
switch  for  connecting  the  voltmeter  to 
indicate  generator  voltage  and  bus 
voltage.  Where  a  shore  connection  is 
installed,  one  of  these  voltmeter 
switches  shall  also  provide  for  reading 
shore  connection  voltage. 
111.35-15  (b)  (4)  For  each  3-wire  gen- 
erator, a  voltmeter  with  voltmeter 
switch  for  connecting  the  voltmeter  to 
indicate  generator  voltage,  positive  to 
negative,  and  bus  voltage  positive  to 
negative,  positive  to  neutral,  and 
neutral  to  negative.  Where  a  shore 
connection  is  installed,  one  of  these 
voltmeter  switches  shall  provide  also 
for  reading  shore  connection  voltage, 
positive  to  negative,  positive  to  neutral, 
and  neutral  to  negative. 
111.35-15   (b)    (5)  A  field  rheostat  for 

each  generator. 
111.35-15  (b)  (6)  A  pilot  lamp  for  each 
generator  connected  between  generator 
and  circuit  breaker. 

111.35-15  (b)  (7)  Adequate  means  for 
ground  detection.  For  3-\vire  genera- 
tors see  Subparagi-aph  111.35-15  (b) 
(2)  of  this  paragraph.  Where  the  dis- 
tribution system  is  isolated  electrically 
into  several  parts  by  motor-generator 
sets  or  transformers,  ground  detection 
shall  be  provided  for  each  part  of  the 
distribution  system  at  the  ship's  serv- 
ice switchboard.  Where  gi'ound  lamps 
are  supplied  for  ground  detection,  a 
normally  closed  spring-return- to-nor- 
mal switch  shall  be  provided  in  the 
ground  connection.  Ground  detector 
lamps  shall  be  clear  (not  inside  frosted) 
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medium  base  imobstructcd  lamps  of  a 
rating  not  less  than  25  watts  operating 
at  approximately  one-half  voltage  in 
the  absence  of  grounds. 

111.35-15  (c)  Equipment  for  alternating-cur- 
rent switchboards.  For  alternating-cur- 
rent switchboards,  in  addition  to  the 
equipment  required  by  paragi-aph  111  .35- 
15  (a)  of  this  section,  there  shall  be  pro- 
vided at  least  the  equipment  listed  in 
this  paragraph. 

111.35-15  (c)  (1)  An  unfused  generator 
switch  or  links  which  will  completely 
disconnect  the  generator  and  its  circuit 
breaker  from  the  bus. 
111.35-15  (c)  (2)  An  ammeter  for  each 
generator  with  a  selector  switch  to 
read  the  current  of  each  phase. 
111.35-15  (c)  (3)  A  voltmeter  for  each 
generator  with  voltmeter  switch  for 
connecting  the  voltmeter  to  read  gen- 
erator voltage  of  each  phase  and  bus 
voltage  of  one  phase;  where  a  shore 
connection  is  installed,  one  of  these 
voltmeter  switches  shall  provide  also 
for  reading  voltage  of  each  phase  of  the 
shore  connection. 
111.35-15  (c)  (4)  A  synchroscope  and 
synchronizing  lamps  with  selector 
switch  to  provide  for  paralleling  in 
any  combination. 
111.35-15     (c)     (5)  Control    for    prime 

mover  speed  for  paralleling. 
111.35-15    (c)    (6)  An   indicating   watt- 
meter for  each  generator. 
111.35-15    (c)    (7)  A    frequency    meter 
with  selector  switch  to  connect  to  any 
generator. 
111.35-15    (c)    (8)  A   field   rheostat   for 

each  generator  and  each  exciter. 
111.35-15   (c)    (9)     A  double-pole   field 
switch    with    discharge   clips   and    re- 
sistor for  each  generator. 

Note — For  K'-iKT^'ors  with  varial)l('  \()ltaKn 
excilors  or  rotary  aniplifior  exciters,  cacii  coii- 
trolled  by  a  vollaKO  regulator  unit  acliiiK  on  I  ho 
exciter  fit-Id,  the  field  switch,  the  discharKe 
rcfii.stor  and  the  generator  field  rheostat  may  ho 
omitted. 

111.35-15  fc)  (10)  A  pilot  lamp  for  encli 
generator  coiinecl  cd  between  geueijitor 
unrl  circuit  breaker. 

1 11.35  15  (r.)  dl)  A  voltage  regtihitor 
complete  witli  all  acccHsoric^s,  iticjtidiiig 
a  voltage  regulator  functioiuil  (;ut-oiit 
Rw'ilch. 

111.35-15  (<■)  (\2)  Adefjuate  mciiiis  for 
groiirul  <|flecliofi.  I<or  details  see 
Snbi)arfigiu[)li  111.35-15  (b;  (7)  of 
this  Hecliori. 


111.35-20  Emergency  and  interior  communi- 
cation switchboards.  Emergency  and  in- 
terior communication  switchboards  when 
fitted  shall  comply  with  the  applicable  pro- 
visions of  Section  111.35-15  and  of  Part 
112  of  this  subchapter. 

111.35-25      Electric  propulsion  control 

111.35-25  (a)  General.  The  arrangement 
of  bus  bars  and  wiring  on  the  back  of 
propulsion  control  assemblies  should  be 
such  that  all  parts  including  the  connec- 
tions are  readily  accessible.  Adequate 
clearance  should  be  provided  between 
parts  of  opposite  polarity  and  between 
live  parts  and  ground  to  prevent  arcing. 
All  nuts  and  connections  should  be  fitted 
with  locking  devices  to  prevent  loosening 
due  to  vibration. 

111.35-25  (b)  Prime  mover  control.  Wliere 
required  by  the  system  of  control,  means 
should  be  provided  at  the  control  assem- 
bly for  controlling  the  prime  mover 
speed  and  for  mechanically  tripping  the 
throttle  valve. 

111.35-25  (c)  Protection.  The  control  as- 
sembly should  be  protected  at  the  sides 
and  back,  by  a  wire  mesh,  expanded 
metal  grill,  or  other  means  if  a  bulkhead 
does  not  perform  this  function.  The 
access  doors  to  high  voltage  compart- 
ments should  be  interlocked  to  prevent 
opening  unless  the  main  generator  field 
circuit  is  decnergized.  A  warning  plate 
giving  the  maximtnn  voltage  inside  the 
enclosure  should  be  provided  on  all 
doors  entering  the  enclosure.  Where 
steam  and  oil  gages  are  mounted  on  the 
main  control  assembly,  provision  should 
be  made  so  that  the  steam  or  oil  will  not 
come  in  contact  with  the  energized  parts 
in  case  of  leakage. 

111.35-25  (d)  Sw(7c/.es.  All  switclies  are 
to  be  arranged  for  niainial  operntion  and 
so  designed  that  they  will  not  open  under 
ordinary  shock  or  vibration;  contactors, 
however,  may  be  operated  piuuimati- 
ciilly,  by  solenoids,  or  by  other  nu'ans  in 
addition  to  the  nuuuial  method  whicli 
should  be  provided  unless  otherw  ise  ap- 
proved. (Jenerator  and  nuitor  switches 
should  preferal)ly  be  of  the  air-l)reak 
type  but  for  alternat  ing-current  systems, 
where  they  should  be  designed  to  open 
ftijl  load  curretit  at  full  voltage,  oil- 
break  switches  using  nonflaniinal)le  liq- 
uid may  be  used  if  provided  with  leak- 
I)roof  nonspilling  tiiidcs.  Where  neces- 
sary, field  switches  should  be  arranged 
for  discharge  resistors,  tinless  discharge 
resistors     are     pciinaiicntly     connected 
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across  the  field.  For  altornatiutr-current 
systems,  means  should  he  provided  for 
deenergizing  the  excitation  circuits  by 
the  unbalance  relay  and  ground  relay. 

111.35-25  (e)  /nfer/ocfes.  All  levers  for 
operating  contactors,  line  switches,  field 
switches  and  similar  devices  should  be 
interlocked  to  prevent  their  improper 
operation.  Interlocks  should  be  pro- 
vided with  the  field  lever  to  prevent  the 
opening  of  any  main  circuits  without 
first  reducing  the  field  excitation  to  zero, 
except  that  when  the  generators  simul- 
taneously supply  power  to  an  auxiliary 
load  apart  from  the  propulsion,  the  field 
excitation  need  only  be  reduced  to  a  low 
value. 

111 .35-25  (0  Instruments  and  markings.     The 

necessary  instruments  to  indicate  exist- 
ing conditions  at  all  times  are  to  be  pro- 
vided and  mounted  on  the  control  panel 
convenient  to  the  operating  levers  and 
switches.  Instruments  and  other  devices 
mounted  on  the  switchboard  are  to  be 
plainly  labeled  and  the  instruments  pro- 
vided with  a  distinguishing  mark  to  in- 
dicate full  load  conditions.  Metallic 
cases  of  all  permanently  installed  instru- 
ments should  be  permanently  grounded. 

111.35-25  (g)  LocoNons.  Either  wheel- 
house  or  engine  room  control  may  be 
used;  however,  when  wheelhouse  control 
is  used  an  arrangement  should  be  pro- 
vided whereby  the  propulsion  equip- 
ment can  also  be  controlled  from  the 
engine  room  except  when  otherwise  ap- 
proved for  small  vessels  for  limited  serv- 
ice. Wlien  the  equipment  is  arranged 
for  control  fi'om  two  or  more  stations,  a 
selector  switch  shall  be  provided  for 
connectiiig  the  control  means  to  the 
delegated  station.  This  selector  switch 
should  be  interlocked  to  prevent  transfer 
of  the  control  without  removing  power 
and  to  prevent  restarting  from  the  in- 
coming control  station  until  the  control 
is  first  returned  to  the  "Off"  position. 

111.35-25  (h)  Indicators 

111.35-25  (h)  (1)  ^Vlien  two  or  more 
control  stations  are  provided,  indicat- 
ing lights  should  be  located  at  each 
control  to  show  the  station  which  is 
in  control. 

111.35-25  (h)  (2)  When  two  or  more 
control  stations  are  provided,  addi- 
tional indicating  liglits  should  be 
located  at  each  control  station,  except 
at  the  engine  room  control,  to  show 
whetlier  the  field  circuits  are  energized 
or  deenergized. 


111.35-25  (h)  (3)  A  propeller  shaft 
speed  indicator  should  also  be  pro- 
vided at  each  control  station. 

111.35-25  (i)  Multiple  units.  Systems 
having  two  or  more  propulsion  genera- 
tors or  two  or  more  motors  on  one 
propeller  shaft  should  be  so  arranged 
that  any  unit  may  be  cut  out  of  service 
without  preventing  the  operation  of  the 
remaining  units. 

111.35-25  (j)  Ground  detection  and  protec- 
tion from  electrical  faults.  Ground  de- 
tection together  with  means  of  protecting 
the  propulsion  generators  and  motors 
from  electrical  faults  should  be  provided. 
For  alternating-current  systems,  the 
grounding  of  the  generator  neutral  should 
be  through  a  resistor  which  will  limit  the 
current  at  full  load  rated  voltage  to  not 
more  than  20  amperes  upon  a  fault  to 
ground  in  the  propulsion  system.  Phase 
unbalance  and  ground  relays  should  be 
provided  which  will  open  the  generator 
and  motor  field  circuits  upon  the  occur- 
rence of  a  fault.  For  direct-current 
systems,  the  groimd  detector  may  con- 
sist of  a  voltmeter  or  lights.  Provision 
should  be  made  for  protection  against 
severe  overloads,  excessive  currents,  and 
electrical  faults,  likely  to  result  in  dam- 
age to  the  plant.  Protective  equipment 
should  be  capable  of  being  so  set  as  not 
to  operate  on  the  overloads  or  overcur- 
rents  experienced  in  a  heavy  seaway  or 
when  maneuvering. 

111.35-25    (k)    Features    for   other   services. 

If  the  propulsion  generator  is  used  for 
other  purposes  than  for  propulsion, 
such  as  dredging,  cargo  oil  pumps,  and 
other  special  services,  overload  pro- 
tection in  the  auxiliary  circuit  and  means 
for  making  voltage  adjustments  should 
be  provided  at  the  control  board. 
When  propulsion  alternating-current 
generators  are  used  for  other  services  for 
operation  in  port,  the  port  excitation 
control  should  be  provided  with  a  device 
that  should  operate  just  below  normal 
idling  speed  of  the  generator  to  auto- 
matically remove  excitation. 

Ill  .35-25  (I)  Electric  coupling  control  equip- 
ment. Electric  coupling  control  equip- 
ment should  be  combined  with  the  prime 
mover  speed  and  reversing  control  and 
should  include  a  disconnect  switch,  short 
circuit  protection  only,  ammeter  for  read- 
ing coupling  current,  discharge  resistor 
and  interlocking  to  prevent  energizing 
the  coupling  when  the  prime  mover 
control  levers  are  in  an  inappropriate 
position. 


(33) 


§  111.35-30 


UNITED    STATES    COAST    GUARD 


111 .35-30     Tests  For  switchboard  and  propulsion 
controls 

111.35-30  (a)  Switchboards  and  propul- 
sion control  apparatus  shall  be  capable 
of  meeting  the  test  requirements  of 
paragraph  (46),  section  35,  American 
Bureau  of  Shipping  Rules  for  the  Classi- 
fication and  Construction  of  Steel  Ves- 
sels. 

111.40  DISTRIBUTION  PANELBOARDS 
(SWITCHBOARD  AND  PANELBOARD 
TYPES) 

111.40-1      General  requirements 

111.40-1  (a)  Location.  Panelboards  should 
be  located  in  accessible  positions  and  not 
in  such  spaces  as  bunkers,  storerooms, 
cargo  holds,  compartments  allotted  al- 
ternately to  passengers  or  cargo  or  loca- 
tions exposed  to  the  weather. 
111.40-1  (b)  Enclosure.  The  enclosure  of 
distribution  panelboards  shall  be  as 
follows : 

111.40-1  (b)  (1)  Switchboard  type.     Dis- 
tribution   panels   of   the   switchboard 
type,    unless    installed    in    machinery 
spaces   or  in   compartments   assigned 
exclusively  to  electric  equipment  and 
accessible  only  to  qualified  personnel 
shall  be  completely  enclosed  or  other- 
wise protected  against  accidental  con- 
tact and  unauthorized  operation. 
111.40-1  (b)  (2)  Panelhoard  type.     Panel- 
l)oards  not  exposed  to  moisture,  and 
particularly     flush     mounted     panel- 
boards    in    way    of    joiner    work    in 
passenger  and  crew  accommodations 
and   public   spaces,   may  be   of   non- 
watertight  construction.       Elsewhere 
panelboards     generally     shall     be    of 
drip-proof  construction. 
111.40-1  (b)  (3)   Watertight  panelboards- 
Where  panelboaids  must   be   located 
where  a  watertight  enclosure  is  neces- 
sary, the  switches  shall  be  externally 
operative. 
1 1 1 .40-1  (c)  Locking.     The  cabinet  or  en- 
closing   (;asc    of    panelboards    shall    be 
locked   closed   where  accessible   to   pas- 
sengers. 
111.40-1  (d)  Safety  type.     Panelboards  for 
the  control  of  ligliting  (circuits  and  panel- 
boards  contiiinir:g  voltages  to  ground  in 
excess  of  ]')()  volts  shall  be  of  tli(!  safety 
type. 

Ill  .40-1  (e)  Construction.  S  w  i  I  c  h  b  o  a  r  d 
iy[)''  i^ancihoiirds  sliull  ctonfonn  to  tlu! 
npplicabh^  ref|iiircmentH  of  Subpart 
1 1 1  ..'{5.  I 'nspccifirul  panclboard  con- 
Ht ruction  dr-tails  HliaJl  (tonform  witli  tlic 


requirements  of  Underwriters'  Labora- 
tories, Inc.  Standard  for  Panelboards. 
Ill  .40-1  (f)  Switching  devices.  Panelboards 
for  distribution  to  motors,  appliances, 
Hghting  or  other  branch  circuits, 
except  general  alarm  circuits,  shall  be 
fitted  with  multipole  switches  or  circuit 
breakers  having  a  pole  for  each  conduc- 
tor. Overcurrent  protection  shall  be 
provided  for  each  ungrounded  conductor 
of  feeders  and  each  conductor  of  branch 
circuits.  For  setting  of  overcurrent  de- 
vices see  Subpart  111.55.  The  rating  of 
the  disconnecting  device  shall  be  co- 
ordinated with  the  voltage  and  current 
requirements  of  the  load,  and  in  no  case 
less  than  30  amperes. 

Ill  .40-1  (g)  Number  of  overcurrent  devices 
on  one  panelhoard.  Not  more  than  42 
overcurrent  devices  of  a  lighting  or  ap- 
pliance branch  circuit  paiielboard  shall 
be  installed  in  any  one  cabinet. 

111.40-1  (h)  Relative  arrangement  of  sv/itches 
and  fuses.  Panelboards  having  switches 
on  the  load  side  of  any  type  of  fuses 
shall  not  be  installed. 

111.40-1  (i)  Directory.  Panelboard  switch- 
ing units  shall  be  numbered  and  the 
panelboard  provided  with  a  circuit  direc- 
tory card  and  card  holder.  After  instal- 
lation the  directory  card  shall  be  marked 
for  each  circuit  with  the  circuit  desig- 
nation, description  of  load  served,  the 
circuit  current-carrying  capacity,  and 
the  rating  or  setting  of  the  appropriate 
overcurrent  protective  device. 

111.45     MOTOR    CIRCUITS    AND    CON- 
TROLLERS 

111.45-1      Motor    controllers,    general    require- 
ments 

111.45-1  (a)  Suitability.  Each  controller 
shall  be  capable  of  starting  and  stopping 
the  motor  whicli  it  controls,  ancl,  for 
an  altei'nating-current  motor,  shall  be 
capable  of  interrupting  the  stalled-rotor 
current  of  the  motor. 

111.45-1  (b)  Rating.     The  controller  shall 
have  a  horsepower  rating,   which    shall 
not  be  lower  than   the  horsepower  rat- 
ing  of   the  motor,  except  as  otherwise 
pennitted  in  this  paragraph. 
1 1 1.4 .'3   1  (b)  (1)   For  a  stationary  motor 
rated  at  one-eiglitli  horsepower  or  less 
that  is  normaJly  h'ft   I'lMining  and   is 
so  constructed  that  it  carmot  be  dam- 
aged  by  ()V(M-I()a(l  or  failure  to  stai't, 
such  as  clock  motors  and  the  like,  the 
branch  circuit  overcurrent  device  may 
serve  as  the  controller. 
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111.45-1  (b)   (2)  For  stationary  motors 
rated   at   2   horsepower   or  less,    and 
300  volts  or  less,  the  controller  may 
be   a  general   use   smtch  having   an 
ampere  rating  at  least  twice  the  full 
load  current  rating  of  the  motor. 
111.45-1    (b)    (3)  For   portable   motors 
rated  at  one-thu-d  horsepower  or  less, 
the  controller  may  be  an  attachment 
plug  and  receptacle. 
111.45-1    (b)    (4)  A  branch  circuit  cir- 
cuit breaker,  rated  in  amperes  only, 
may  be  used  as  a  controller.     \Mien 
this  circuit  breaker  is  also  used   for 
overcurrent  protection,  it  shall  con- 
form to  the  appropriate  provisions  of 
this  part  governing  overcurrent  pro- 
tection. 
111 .45-1   (c)  Need  not  open  all  conductors. 
Except  when  the  motor  controller  serves 
also  as  a  disconnecting  means  (sec  Para- 
graph 111.45-30  (1))   the  controller  need 
not  open  all  conductors  to  the  motor. 

111 .45-1  (d)  In   grounded    conductors.     One 

pole  of  the  controller  may  be  placed  in  a 
permanently  groimded  conductor  pro- 
vided the  controller  is  so  designed  that 
the  pole  in  the  grounded  conductor 
cannot  be  opened  without  simultane- 
ously opening  all  conductors  of  the 
circuit. 
Ill  .45-1  (e)  Adjacent  to  motor  and  driven 
machinery.  Generally  a  controller  shall  be 
located  adjacent  to  the  motor  and  its 
driven  machinery.  Where  it  is  desired  to 
group  motor  controllers  at  a  central 
location  or  where,  for  other  reasons,  it 
is  not  feasible  to  locate  a  controller  ad- 
jacent to  the  motor  and  its  driven 
machine,  the  following  conditions  shall 
be  complied  with: 

111.45-1    (e)    (1)    The  motor  and   con- 
troller disconnecting  means  required 
by  Section  111  .45-30  shall  be  capable  of 
being    locked     in     the    open     circuit 
position. 
111.45-1  (e)  (2)  Means  shall  be  provided 
at  the  motor  to  start  and  stop   the 
motor. 
111.45-1  (e)  (3)  Means  shall  be  provided 
at  the  motor  to  prevent  starting  the 
motor  from  a  remote  location.     This 
means  may  be  a  switch  in  the  control 
circuit. 
111.4.5-1  (e)  (4)  An  alternative  arrange- 
ment is  specifically  approved. 

111.45-1  (0  Number  of  motors  served  by  each 
controller.  Each  motor  shall  be  provided 
with  an  individual  controller,  except  that 
for  motors  of  600  volts  or  less  a  single 
controller  may  serve  a  group  of  motors 


under  any  one  of  the  conditions  covered 
in  this  paragraph. 

111.45-1  (f)  (1)     If  a  number  of  motors 
drive  several  parts  of  a  single  machine 
or  piece  of  apparatus. 
111.45-1  (f)  (2)     If  a  group  of  motors  is 
under    the    protection    of    one    over- 
current  device  as  permitted  in  Sub- 
paragraph 111.45-20  (c)  (1). 
111.45-1  (g)  Adjustable-speed  motors.     Ad- 
justable-speed motors,  if  controlled  by 
means  of  field   regulation,   shall  be   so 
equipped  and  connected  that  they  cannot 
be  started  under  weakened  field,  unless 
the  motor  is  designed  for  such  starting. 

111.45-1  (h)     Speed    limitation.     Machines 
of  the  types  listed  in  this  paragraph  shall 
be  provided  with  speed  limiting  devices, 
unless  the  inherent  characteristics  of  the 
machine,  the  system,  or  the  load  and  the 
mechanical  connection  thereto  are  such 
as  safely  to  limit  the  speed,  or  unless  the 
machine  is  always  under  the  manual  con- 
trol of  a  qualified  operator. 
111.45-1   (h)   (1)  Separately  excited  di- 
rect-current motors. 
111.45-1   (h)   (2)  Series  motors. 
111.45-1   (h)   (3)  Motor-generators   and 
converters   which    can   be    driven    at 
excessive  speed  from  the  direct-current 
end,  as  by  reversal  of  current  or  de- 
crease in  load. 

111.45-1  (i)  Enclosure 

111.45-1  (i)  (1)  General.  All  controlling 
apparatus,  except  as  otherwise  per- 
mitted below,  shall  be  protected  by 
enclosing  cases,  either  drip-proof  or 
watertight,  depending  on  their  loca- 
tion. Cable  entrance  plates  shall  be 
provided  on  enclosing  cases  having  a 
volume  exceeding  200  cubic  inches. 
Wlien  such  plates  are  located  at  the 
top,  they  shall  be  fitted  with  gaskets. 
Watertight  enclosures  shall  be  pro- 
vided with  external  feet  or  lugs  for 
mounting. 

111.45-1  (i)  (2)  Open  type.  Control  ap- 
paratus may  be  of  the  open  type 
provided  it  is  located  in  a  compart- 
ment or  enclosure  assigned  solely  to 
electrical  control  equipment  and  ac- 
cessible only  to  qualified  persons. 
Where  the  compartment  is  used  for 
other  apparatus  and  the  location 
of  an  open  controller  is  such  that  it 
is  subject  to  accidental  contact, 
adequate  guard  rails  or  the  equivalent 
shall  be  provided. 

Ill  .45-1  0)  Hinged  doors.  All  controller 
hinged  doors  having  either  a  height 
exceeding  45  inches  or  a  width  exceeding 
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24  inches  shall  be  provided   with  door 
positioners    and    stops.     All    live    parts 
mounted    on    a    hinged    door    shall    be 
shielded  against  accidental  contact. 
111.45-1  (k)  Grounding.     Controller  cases, 
except  insulating  covers  of  snap  switches, 
shall  be  grounded. 
111.45-1   (I)   Construction.     The     construc- 
tion of  controlliiig  apparatus  and  their 
enclosures  shall  conform  to  the  require- 
ments   of    UnderwTiters'    Laboratories, 
Inc.,    Standard    for   Industrial    Control 
Equipment,    except    that    sheet    metal 
enclosiu'es   for   installation   in   corrosive 
locations  shall  not  be  installed  unless  one 
of  the  conditions  covered  in  this  para- 
graph is  complied  with. 
111.45-1   (1)   (1)  The  enclosure  is  fabri- 
cated of  corrosion-resistant  material. 
111.45-1    (1)   (2)  The  enclosm-e  is  fabri- 
cated of  sheet  steel  not  less  than  ji- 
inch   in    thickness   and    hot   dip   gal- 
vanized after  fabrication. 
111.45-1    (1)   (3)  The  enclosure  is  fabri- 
cated of  sheet  steel  not  less  than  /(e- 
inch  in  thickness  and  given  a  corro- 
sion resistant  finish  in  accordance  with 
Section  110.15-40  of  this  subchapter. 
1 1 1 .45-1  (m)  Weor/ng  parfs.     All    wearing 
parts  of  controllers  should  be  readily  ac- 
cessible for  inspection  and  renewal. 

111 .45-1   (n)  Protection  against  low  voltage. 

Motor  controllers  for  motors  of  2  horse- 
power or  larger  shall  be  provided  with 
protection  against  low  voltage.  Low- 
voltage  release  sliould  be  provided  only 
on  controllers  for  auxiliari(>s  which  are 
vital  to  the  operation  of  the  prop(>lling 
equipment  wlu^rc  automatic  restart  after 
a  voltage  failure  will  not  l)e  hazardous. 
Otherwise,  low-voltage  protection  should 
be  used.  To  permit  prompt  restoration 
of  service  after  interruption,  the  starting 
currcTit  and  short-time  sustained  current 
of  all  low-voltage  release  loads  shall  be 
within  tiic  cnpiicily  of  one  generator. 

Ill  .45-1  (o)  Manually  operated  controllers. 
Miinuiilly  operated  controllers  shall  bo 
arrangerl  for  operation  without  opening 
the  enclosing  case.  In  the  panel  type 
the  starting  arm  shall  be  arranged  so 
that  the  motor  will  stop  if  the  arm  be 
left  on  a  stiirling  point.  In  reguliiting 
drum  controlli'is  the  resistor  shall  be 
proj)orlioiifd  for  llir  duty  cycle. 

111 .45-1  (p)  Alternating-current  manual  auto- 
starters.  Alt ertid ling-current  m  a  n  ii  n  1 
aulo-stiirterH  with  self-contained  iiulo- 
IrHriHformerH  should  be  i>rovided  with 
HwitclicH  of  the  (|uirl<-irnike-and-l>rciik 
type  and  the  Htartcr  HJiould  b(!  arningcd 


so  that  it  will  be  impossible  to  throw  to 
the  running  position  without  having 
first  thrown  to  the  starting  position. 
Switches  should  be  preferably  of  the  con- 
tactor or  air-break  type.  In  case  oil  is 
necessary,  the  starter  should  not  leak 
when  tilted  to  an  angle  of  15  degrees  and 
shoidd  be  constructed  to  prevent  the 
liquid  from  splashing  out  due  to  the 
rolling  of  the  vessel. 
Ill  .45-1  (q)  Identification  of  controllers.  A 
controller  shall  be  marked  with  the 
maker's  name  or  identification  symbol, 
the  voltage,  the  current  or  horsepower 
rating,  and  such  other  data  as  may  be 
needed  properly  to  indicate  the  motor 
which  it  controls.  Identification  name 
plate  shall  be  mounted  on  the  external 
surface  of  the  enclosure.  A  wiring  dia- 
gram of  the  controller  shall  be  perma- 
nently attached  to  the  inside  of  the  con- 
troller door. 

Ill  .45-5     Motor  overcurrcnt  protection 

111.45-5  (a)  General.  The  following  pro- 
visions in  this  section  specify  overcurrent 
devices  intended  to  protect  the  motors, 
the  motor  control  apparatus,  and  the 
branch  circuit  conductors  against  exces- 
sive heating  due  to  motor  overloads. 
Ill  .45-5  (b)  Continuous  duty  motors  more 
than  one  horsepower.  Each  continuous 
duty  motor  rated  more  than  one  horse- 
power shall  be  protected  against  over- 
current  by  one  of  the  means  covered  in 
this  paragraph. 

111.45-5  (b)  (1)  A  separate  overcurrent 
device  which  is  responsive  to  motor 
cuiTent.  This  device  shall  be  rated 
or  set  at  not  more  than  125  percent 
of  the  motor  full-load  current  rating. 
This  value  may  be  modified  as  per- 
mitted by  paragraph  111.45-5  (g)  of 
this  section. 
111.4.5-5  (b)  (2)  A  i)rotective  device  in- 
tegral with  the  motor  which  is  respon- 
sive to  motor  current  or  to  both  motor 
current  and  temperature.  This  de- 
vice must  be  ai)proved  for  use  with 
the  motor  which  it  i)rolects  on  the 
basis  that  it  will  interrupt  current  to 
the  motor  when  the  motor  is  operated 
in  its  rat(>d  atnbient  temperature  and 
with  overcuri'cnt  of  not  more  thnn  125 
percent  of  the  motor  full-load  curi-ent. 
This  value  nuiy  be  modified  as  per- 
mitted by  |)ai'agra,j)h  111.45-5  (g)  of 
this  section.  If  the  motor  current  in- 
terrupting devi<!(^  is  sepai'ate  from  the 
motor  and  its  control  cinniit  is  oper- 
iited  by  a  protective  device  integral 
with  the  motor,  it  nnist  be  so  arranged 
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that  the  oponing  of  tho  control  circuit 
will  result  in  interruption  of  current 
to  the  motor. 

111 .45-5  (c)  Continuous  duty  motors,  one 
horsepower  or  less,  manually  started.  Each 
manuall}"  started  continuous  duty  motor 
rated  at  one  horsepower  or  less  which  is 
\\ithin  sight  from  the  starter  location, 
shall  be  considered  as  protected  against 
overcurrent  by  the  overcurrent  device 
protecting  the  conductors  of  the  branch 
circuit.  This  branch  circuit  overcurrent 
device  shall  not  be  larger  than  that 
specified  bv  Tables  111.45-20  (bl),  and 
111.45-20  (b2),  except  that  any  such 
motor  may  be  used  at  125  volts  or  less 
on  a  branch  circuit  protected  at  20  am- 
peres. Any  such  motor,  which  is  out  of 
sight  from  the  starter  location,  shall  be 
protected  as  specified  in  paragraph 
]  1 1 .45-5  (d)  of  this  section  for  auto- 
matically started  motors. 

111 .45-5  (d)  Continuous  duty  motors,  one 
horsepower  or  less,    automatically   started. 

Each   continuous  duty  motor  rated   at 
one  horsepower  or  less  which  is  auto- 
matically   started    shall    be    protected 
against  overcurrent  by  the  use  of  one 
of  the  means  covered  in  this  paragraph. 
111.45-5  (d)  (1)  In  the  same  manner  as 
provided   for   motors   rated   at   more 
than  one  horsepower  by  subparagraph 
in. 45-5  (b)  (1)  or  111.45-5  (b)  (2)  of 
this  section. 

111.45-5  (d)  (2)  If  part  of  an  approved 
assembly  which  does  not  normally 
subject  the  motor  to  overloads  and 
which  is  also  equipped  with  other 
safety  controls  which  protect  the 
motor  against  damage  due  to  stalled 
rotor  current,  the  motor  will  be 
considered  to  be  protected^'  Where 
such  protective  equipment  is  used,  it 
shall  be  indicated  on  the  name  plate 
of  the  assembly  where  it  will  be  visible 
after  installation. 

111.45-5  (d)  (.3)  If  the  impedance  of  the 
motor  windings  is  sufficient  to  pre- 
vent overheating  due  to  failure  to 
start,  the  motor  may  be  protected  as 
specified  in  paragraph  111.45-5  (c)  of 
this  section  for  manually  started 
motors. 

Ill  .45-5  (e)  Wound-rotor  secondaries.     The 

secondary  circuits  of  wound-rotor  altor- 
nating-cun-ent  motors,  including  con- 
ductors, controllers,  resistors,  etc.,  shall 
bo  consid(']-('d  as  protected  against  over- 
current  by  the  motor-running  over- 
current  device. 


Ill  .45-5  (f)  Intermittent    and    similar    duty. 

A  motor  used  for  a  condition  of  service 
which  is  inherently  short  time  is  con- 
sidered as  protected  against  overcurrent 
by  the  branch-circuit  overcurrent  device, 
provided  the  overcurrent  protection  does 
not  exceed  that  specified  in  Tables 
111.45-20  (bl)  and  111.45-20  (b2). 
Any  motor  is  considered  to  be  for  con- 
tinuous duty  unless  the  nature  of  the 
apparatus  which  it  drives  is  such  that 
the  motor  cannot  operate  continuously 
with  load  under  any  conditions  or  unless 
permitted  by  Section  111.25-15. 

111 .45-5  (g)  Selection  or  setting  of  protective 
devices.  Where  the  values  specified  for 
motor-running  overcurrent  protection 
do  not  correspond  to  the  standard 
sizes  or  rating  of  fuses,  nonadj  us  table 
circuit  breakers,  thermal  cutouts,  ther- 
mal relays,  the  heating  elements  of 
thermal  trip  motor  switches,  or  possible 
settings  of  adjustable  circuit  breakers 
adequate  to  carry  the  load,  the  next 
higher  size,  rating,  or  setting  may  be 
used,  but  not  higher  than  140  percent 
of  the  full-load  current  rating  of  the 
motor.  If  not  shunted  during  the 
starting  period  of  the  motor  (see  para- 
graph 111.45-5  (h)  of  this  section),  the 
protective  device  shall  have  sufficient 
time  delay  to  permit  the  motor  to  start 
and  accelerate  its  load. 

111 .45-5  (h)  Shunting  during  starting  period. 
If  the  motor  is  manually  started  (in- 
cluding starting  with  a  magnetic  starter 
having  push-button  control)  the  running 
overcurrent  protection  may  be  shunted 
or  cut  out  of  the  circuit  during  the  start- 
ing period  of  the  motor,  provided  the 
device  by  which  the  overcurrent  pro- 
tection is  shunted  or  cut  out  cannot  be 
left  in  the  starting  position,  and  the 
motor  shall  be  considered  as  protected 
against  overcurrent  during  the  starting 
period  if  fuses  or  time-delay  circuit 
breakers  rated  or  set  at  not  over  400 
percent  of  the  full-load  current  of  the 
motor,  are  so  located  in  the  circuit  as 
to  be  operative  during  the  starting  period 
of  the  motor.  The  motor-running  over- 
current  protection  shall  not  be  shunted 
or  cut  out  during  the  starting  period  if 
the  motor  is  automatically  started. 

111.45-5   (i)  Fuses/  in  which   conductor.     If 

fuses  are  used  for  motor- running  pro- 
tection, a  fuse  shall  be  inserted  in  each 
ungrounded  conductor,  except  that  a  fuse 
shall  also  be  inserted  in  a  grounded 
conductor  under  the  circumstances  set 
forth     in     the     note     following     Table 
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111.45-5  (j)  for  circuits  supplied  by  wye- 
delta  or  dolta-wye  connected  trans- 
formers. 

111 .45-5  0)  Devices  other  than  fuses,-  in  which 
conductors.  If  devices  other  than  fuses 
are  used  for  motor-running  protection, 
Table  111.45-5  (j)  shall  govern  the 
minimum  allowable  number  and  location 
of  overcurrent  units,  such  as  trip  coils, 
relays,  or  thermal  cutouts. 

Table  111.4.5-5  (j) — Minimum    Number  and   Location 
of  Motor-Running  Protective  Devices 


Kind  of  motor 

Supply  system 

Number  and  location 
of  overcurrent  units, 
such    as    trip    coils, 
relays,    or    thermal 
cut-outs 

1-phase 

altemating- 

2-wire,  1-phasc  alter- 

1 in  either  conductor. 

current 

or    direct- 

nating-current      or 

current 

direct-current,    un- 
grounded. 

1-phase 

altemating- 

2-wire,  1-phase   alter- 

1 in  ungrounded  con- 

current 

or    direct- 

nating-current      or 

ductor. 

current 

direct-current,    one 
conductor  grounded. 

1-phase 

alternating- 

3-wire,    1-phase  alter- 

1 in  either  ungrounded 

current 

or    direct- 

nating-current  or  di- 

conductor. 

current 

rect-current,  ground- 
ed neutral. 

3-pbase 

altemating- 

3-wire,   3-phase  alter- 

2 in  any  2  conductors.' 

current 

nating-current,    un- 
grounded. 

3-phase 

altfmating- 

3-wire,    3-phase,    one 

2  in  ungrounded  con- 

current 

conductor  grounded. 

ductors.' 

a-phase 

alternating- 

3-wirc,  3-phase    alter- 

2 in  any  2  conductors.' 

current 

nating-cur  ren  t, 
grounded  neutral. 

3-phase 

alternating- 

4-wire,   3-phase  alter- 

2 in  any  2  conductors. 

current 

nating-current, 
grounded  neutral  or 
ungrounded. 

except  the  neutral.' 

'  In  the  case  of  distribution  systems  supplying  wye-delta  or  delta-wyo 
connected  transformers  (having  the  wye  neutral  point  in  the  primary 
ungroiindcd  or  not  coiiiicotpd  to  the  circuit)  three  running  overcurrent 
units  shall  be  [irovided  for  the  protection  of  3-phase  3-wire  motors. 


111.45-5  (k)  Number  of  conductors  discon- 
nected by  overcurrent  device.  Motor- 
running  protective  devices,  other  than 
fuses  or  thermal  cutouts,  shall  simul- 
taneously disconnect,  a  sufficient  number 
of  ungrounded  conductors  to  interrupt 
current  flow  to  tlie  motor.  It  is  recom- 
mended that  nil  ungrounded  conductors 
f)e  operurd  if  devices  capable  of  accom- 
plishing' this  are  availal>le. 

Ill  .45-5  (I)  Motor  controller  as  running  pro- 
tection. A  motor  (;ontroll(!r  may  also 
Herve  as  thr-  running  overcurrent  device 
if  tlie  number  of  overcurrent  units  com- 
pJicH  with  'I'ablc  lll.4.'j  5  (j),  and  if 
these  overriirrcnt  units  urc  opctrativc!  in 
both  the  starting  iind  running  position 
in  the,  coHc  of  a  direct-current  motor,  and 


in  the  running  position  in  the  case  of  an 
alternating-current  motor. 

111 .45-5    (m)   Thermal    cutouts    and    relays. 

Thermal  cutouts,  thermal  relays  and 
other  devices  for  motor-running  protec- 
tion which  are  not  capable  of  opening 
short-circuits,  shall  be  protected  by  fuses 
or  circuit  breakers  with  ratings  or  settings 
of  not  over  4  times  the  rating  of  the 
motor  for  which  they  are  designed, 
unless  approved  for  group  installation, 
and  marked  to  indicate  the  maximum 
rating  or  setting  of  the  overcurrent  device 
by  which  they  must  be  protected. 
Ill  ,45-5  (n)  Rating  of  protective  devices. 
Motor-running  overcurrent  devices  other 
than  fuses  shall  have  a  rating  of  at  least 
115  percent  of  the  full-load  current 
rating  of  the  motor. 

1 1 1 .45-5  (o)  Automatic  restarting.  A  motor- 
running  protective  device  which  can 
restart  a  motor  automatically  after  over- 
current  tripping  shall  not  be  installed. 

Ill  ,45-5  (p)  Steering  gear  motors;  running 
protection  and  running  indicator  lights 

111.45-5  (p)  (1)  Steering  gear  motors 
shall  not  be  provided  with  a  motor- 
running  protective  device,  nor  shall  a 
steering  gear  motor  control  circuit  be 
provided  with  overcuri'ent  protection. 
In  lieu  of  motor-running  overcurrent 
protection,  the  motor  starter  shall  be 
fitted  with  a  compensated  overcurrent 
relay  responsive  to  motor  current  (and 
which  will  follow  as  closely  as  practi- 
cable the  time/temperature  curve  of 
the  motor)  which  will  operate  an  indi- 
cating light  on  the  propulsion  control 
station  in  case  of  overload  which  would 
be  injurious  to  the  motor. 

iy.45-5  (p)  (2)  A  pilot  light  for  each 
steering  gear  motor  shall  be  provided 
at  the  propulsion  control  station,  and 
other  locations  if  desired,  to  indicate 
motor  running.  The  pilot  light  circuit 
siiall  be  protected  against  overcurrent 
at  the  steering  gear  motor  controller, 
and  shall  be  connected  across  the 
motor  armature  circuit  in  the  case  of 
electrohydraulic  steering  gears  and 
across  tlie  motor  field  in  the  case  of 
direct-drive  steering  gears. 

111.45-10     Remote-control,  electrical  interlock, 

and  indicator  circuits 

111.45-10  (a)  General.  The  deviations 
from  the  general  re(|iiirements  in  this 
siil)c.hapt-er  as  covered  by  this  section 
an;  intend<>(l  to  provide  for  pe(;uliar  con- 
ditions governing  remote-control,  elec- 
trical interlock,  and  indicator  circuits. 
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111.45-20  (b)  (1) 


111 .45-1 0  (b)    Overcurrent  protection.    Con- 
ductors   of    control    circuits,    indicator 
light    circuits,    and    electrical    interlock 
circuits  of  remote-controlled  equipment 
shall   be  protected  against   overcurrent 
in    accordance    with    Subparagraph 
111.55-1   (b)   (6),  except  that  such  con- 
ductors   shall    be    considered    as    being 
properly  protected  by  the  branch-circuit 
overcurrent  devices  under  any  one  of  the 
conditions  listed  in  this  paragraph. 
111.45-10  (b)  (1)  If  the  rating  or  setting 
of  the  branch-circuit  overcurrent  de- 
vice is  not  more  than  500  percent  of 
the   current-carrying  capacity  of  the 
control,  interlock,  or  indicator  circuit 
conductors. 
111.45-10  (b)  (2)  If  the  controlled  device 
and  the  point  of  control  (start  and  stop 
buttons,  pressure  switch,  thermostatic 
switch,  etc.)  are  both  located  on  the 
same  machine  and  the  control  circuit 
does  not  extend  beyond  the  machine. 
111.45-10  (b)  (3)  If  the  opening  of  the 
control  circuit  would  create  a  hazard. 

11 1.45-1 0(c)  Accidental  grounds.  It  is  rec- 
ommended that  remote  control  circuits 
be  so  arranged  that  an  accidental  ground 
will  not  start  the  motor. 

1 1 1 .45-1 0  (d)  Source  of  potential.  The  po- 
tential for  a  control,  interlock,  or  indi- 
cator circuit  shall  be  derived  from  the 
load  side  of  the  motor  and  controller  dis- 
connect means  specified  by  Section 
111.45-30,  except  that  where  the  control 
functions  are  such  that  such  circuits 
must  be  common  to  two  or  more  control- 
lers, the  switching  arrangements  specified 
by  paragraph  (e)  of  this  section,  shall  be 
complied  with. 

111 .45-1 0  (e)  Switching.     In  the  design  of 
control,  interlock,  and  indicator  circuits, 
all  possible  steps  shall  be  taken  to  elimi- 
nate more  than  one  source  or  potential  in 
an  enclosure.     Where  the  control  func- 
tions are  such  as  to  make  it  impracticable 
to  energize  a  control,  interlock,  or  indi- 
cator circuit  from  the  load  side  of  the 
motor  and  controller  disconnect  means 
specified  by  Section  111  .45-30,  one  of  the 
following  alternative  methods  of  switch- 
ing shall  be  employed : 
111.45-10   (e)    (1)   The  potential  of  the 
control,  interlock,  or  indicator  circuits 
shall  be  limited  to  not  more  than  24 
volts,  in  which  case  no  disconnecting 
means  need  be  provided. 
111.45-10  (e)  (2)  The  conductors  of  con- 
trol,   interlock,    or   indicator   circuits 
shall  be  disconnected  from  all  sources 


of  potential  by  a  disconnect  device 
independent  of   the   motor  and   con- 
troller disconnect  device  specified  by 
Section  111  .45-30.    The  two  independ- 
ent devices  shall  be  located  immedi- 
ately adjacent  one  to  the  other,  and  a 
sign,   warning   the   operator   to   open 
both  devices  to  disconnect  completely 
the    motor    and    controller,    shall    be 
permanently  attached  to  the  exterior 
of  the  door  of  the  main  disconnect 
device. 
111.45-10  (e)  (3)  The  conductors  of  con- 
trol,   interlock,    or    indicator    circuits 
shall  be  disconnected  from  all  sources 
of  potential   by   a   disconnect   device 
actuated  by  the  opening  of  the  con- 
troller door,  this  device  and  its  con- 
nections   (including    terminal    blocks, 
when  employed,  for  terminating  the 
ship's  wiring)  being  such  that  there  are 
no    electrically    uninsulated    or    un- 
shielded surfaces. 
Ill  .45-1  5     Heater  circuits.     Where  motors  or 
controllers  or  both  are  fitted  with  electric 
heaters  located  inside  the  enclosures,  the 
heater  circuits  shall  be  disconnected  in  the 
same  manner  as  required  for  control,  inter- 
lock, and  indicator  circuits  in  Paragraph 
111.45-10  (e). 

111.45-20     Motor  branch   circuit  overcurrent 
protection 

111.45-20  (a)  General.  The  provisions 
covered  by  this  section  specify  over- 
current  devices  intended  to  protect  the 
motor  branch  circuit  conductors,  the 
motor  control  apparatus,  and  the  motors 
against  overcurrent  due  to  short  circuits 
or  grounds.  They  are  in  addition  to  or 
amendatory  of  the  provisions  of  Subpart 
111.55. 
Ill  .45-20  (b)  Rating  or  setting  for  individual 
motors.  Tlae  motor  branch  circuit  over- 
current  device  shall  be  capable  of  carry- 
ing the  starting  current  of  the  motor. 
Overcurrent  protection  shall  be  con- 
sidered as  being  obtained  when  this 
overcurrent  device  has  a  rating  or  set- 
ting not  exceeding  the  values  given  in 
Tables  111.45-20  (bl)  and  111.45-20 
(b2). 

111.45-20  (b)  (1)  If  the  values  for  motor 
branch  circuit  protective  devices  given 
in  Tables  111.45-20  (bl)  and  111.45- 
20  (b2)  do  not  correspond  to  the 
standard  sizes  of  fuses  or  ratings  of 
nonadjustable  circuit  breakers  or  pos- 
sible settings  of  adjustable  circuit 
breakers  adequate  to  carry  the  load, 
the  next  higher  size,  rating  or  setting 
may  be  used. 
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Table  111.45-20  (bl) — Maximum  rating  or  setting  of 
motor  branch  circuit  protective  devices  for  motors 
marked  with  a  code  letter  indicating  locked  rotor  KVA 


Percent  of  full-load 
current ' 

Type  of  motor ' 

Fuse  rating 
(see  also 

table  111.45- 
20  (b3)) 

Circuit 
breaker  set- 
ting: time- 
limit  type 

All  a.c.  single-phase  and  polyphase  squirrel 

cage    and    synchronous    motors    with 

full  voltage,  resistor  or  reactor  starting: 

Code  Letter  A     

150 
250 
300 

150 
200 
250 

150 

Code  Letter  B  to  E                  

200 

Code  Letter  F  to  R     _ 

250 

All  a.c.  squirrel  cage  and   synchronous 

motors  with  auto-transformer  starting: 

Code  Letter  A 

150 

Code  Letter  B  to  E       

200 

Code  Letter  F  to  R        

200 

1  For  certain  exceptions  to  the  values  specified  see  paragraplis  111.45- 
6  (c),  111.45-20  (b),  and  111.45-20  (g). 
'  For  motors  not  marked  vnth  a  code  letter  see  table  111.45-20  (b2). 

111.45-20  (b)  (2)  Where  the  overcurrent 
protection  specified  in  Tables  1 1 1.45-20 
(bl)  and  111.45-20  (b2)  is  not  suffi- 
cient for  the  starting  current  of  the 
motor,  it  may  be  increased  but  shall, 
in  no  case,  exceed  400  percent  of  the 
motor  full-load  current. 

111.45-20  (b)  (3)  Table  111.45-20  (b3) 
tabulates  usual  values  of  motor  hrnnch 


circuit  protection,  motor-running  pro- 
tection, and  minimum  cable  size  for 
various  motor  full-load  currents  for 
ease  of  reference. 

Table  111.45-20  (b2). — Maximum  rating  or  setting  of 
motor  branch  circuit  protective  devices  for  motors  not 
marked  with  a  code  letter  indicating  locked  rotor  KVA 


Percent  of  full-load  current '  ^ 

Type  of  motor » 

Fuse 
rating 

Circuit  breaker 
setting 

Instan- 
taneous 
type 

Time 
limit 
type 

Single-phase,  all  types 

Squirrel   cage  and   synchronous   (full- 

300 
300 

250 
200 

250 
200 
1.50 

150 
150 

2.W 
250 

Squirrel  cage  and  synchronous   (auto- 
transformer  starting: 
Not  more  than  30  amperes 

20O 

200 

High-reactance  squirrel  cage: 
Not  more  than  30  amperes    - 

250 

200 

Wound  rotor 

150 

Direct  current: 

Not  more  than  50  horsepower  

More  tlian  50  horsepower _ 

250 

175 

l.iO 
1.50 

>  For  certain  exceptions  to  tlie  values  specified  see  paragraphs  111.4.5- 
5  (c),  111.4.5-20  (b),  and  111.45-20  (g). 

2  Synchronous  motors  of  (lie  low-torque  low-speed  type  (usually  450 
r.  p.  m.  or  lower)  such  as  are  used  to  drive  reciprocating  compressors, 
pumps,  etc.,  which  start  up  unloaded,  do  not  require  a  fuse  rating  or 
circuit  l)reaker  setting  in  excess  of  200  percent  of  full-load  current. 

8  For  niotiirs  marked  with  a  code  letter,  see  table  111.45-20  (bl). 
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Table  111.45-20  (b3) — Conductor  Size  and  Overcurrent  Protection  for  Motors 


Mininumi  size  P(mductor 

AWG 

and  MCM 

For  running   pro- 
tection of  motors 
(amperes)  ' 

Maximum  allowable  rating  or  setting  of  branch  circuit 
proteetive  devices  (amperes)  '  . 

1-eonductor 

2-conduetor 

3-conduci 

or 

With  code  let- 

With code  letters 
B  to   E,  inclu- 
sive:  Single- 
phase  and  squir- 
rel cage  and  syn- 
chronous,   full 
voltage   resistor 
or  reactor  start- 
ing.   With  code 
letters  F  to  V, 
inclusive:  Auto- 
transformer 

With  code  let- 
ters B  to  E, 
inclusive: 
Squirrel  cage 
and  synchro- 

With 

Full-load 

ters  F  to  V, 

nous,  auto- 

code  let- 

current 

Maxi- 

nuim 

rating  of 

nonad- 

justahle 

inclusive,  or 

transformer 

ter  A:  All 

rating  of 

Maxi- 

without code 

starting. 

motors. 

motor 

in 

amperes 

mum 

setting  of 

adjust- 

letters: Single- 

I)hase  and 
srjuirrel  cage 

Without 
code  letters: 
Squirrel  cage 

Without 

code 
letters: 

R 

VC 

AVC 

R 

VC 

AVC 

R 

vr 

AVC 

protec- 
tive 
devices 

able  pro- 
tective 
devices 

and  syn- 
chronous, 
full  voltage. 

starting.   With- 
out code  letters: 
Squirrel    cage 
a  n  d     synchro- 
nous,auto-trans- 
former  starting; 

and  syn- 
chronous, 
auto-trans- 

Direct- 
current 
and 

resistor  and 
reactor 
starting 

former  start- 
ing; high 
reactance 
squirrel  cage. 3 
(Both  more 
than  30 

wound 

rotor 

motors 

li  igh    reactance 
squirrel     cage.' 
(Both  not  more 

than  30  amperes) 

arnjieres) 

«1 

14 

12 

14 

14 

12 

14 

14 

12 

14 

»2 

«  1.25 

15 

15 

15 

15 

*2 

14 

12 

14 

14 

12 

14 

14 

12 

14 

'3 

»  2.  50 

15 

15 

16 

15 

*3 

14 

12 

14 

14 

12 

14 

14 

12 

14 

6  4 

5  3.  75 

15 

15 

15 

15 

M 

14 

12 

14 

14 

12 

14 

14 

12 

14 

'fi 

'5.040 

15 

15 

15 

15 

<5 

14 

12 

14 

14 

12 

14 

14 

12 

14 

'S 

'  fi.  25 

15 

15 

16 

15 

«6 

14 

12 

14 

14 

12 

14 

14 

12 

14 

«s 

'7.50 

20 

15 

15 

15 

7 

14 

12 

14 

14 

12 

14 

14 

12 

14 

» in 

'8,75 

26 

20 

15 

15 

8 

14 

12 

14 

14 

12 

14 

14 

12 

14 

» in 

«  10.00 

26 

20 

20 

15 

9 

14 

12 

14 

14 

12 

14 

14 

1 2 

14 

J  12 

'11.25 

30 

25 

20 

15 

10 

14 

12 

14 

14 

12 

14 

14 

12 

14 

»15 

«  12.50 

:<o 

25 

20 

15 

11 

14 

12 

14 

14 

12 

14 

14 

12 

14 

M5 

'  13.  75 

35 

30 

25 

20 

12 

14 

12 

14 

14 

12 

14 

14 

12 

14 

IS 

15.00 

40 

30 

25 

20 

13 

12 

12 

14 

12 

12 

14 

12 

12 

14 

20 

Ifi.  25 

40 

35 

30 

20 

14 

12 

1? 

14 

12 

12 

14 

12 

12 

12 

20 

17.  ,50 

45 

35 

30 

25 

15 

12 

12 

14 

12 

12 

14 

12 

12 

12 

20 

18.75 

45 

40 

30 

25 

16 

12 

12 

14 

12 

12 

12 

12 

12 

12 

2C 

20.  00 

50 

40 

35 

25 

17 

12 

12 

12 

12 

12 

12 

in 

12 

12 

25 

21.25 

60 

45 

35 

.30 

18 

12 

12 

12 

10 

12 

12 

1(1 

12 

12 

25 

22.50 

60 

45 

40 

30 

19 

12 

12 

12 

10 

12 

12 

10 

H) 

12 

25 

23.  75 

60 

50 

40 

:io 

20 

10 

12 

12 

10 

12 

12 

10 

10 

12 

25 

25.00 

60 

60 

40 

.30 

22 

10 

12 

12 

IC 

in 

12 

10 

in 

10 

30 

27.50 

70 

60 

45 

35 

24 

10 

12 

12 

10 

10 

12 

8 

10 

10 

30 

30.00 

80 

fiO 

60 

40 

26 

10 

10 

12 

8 

10 

10 

8 

10 

10 

35 

32.  50 

80 

70 

60 

40 

28 

8 

10 

12 

S 

10 

10 

8 

8 

10 

35 

35.00 

fiO 

70 

60 

45 

30 

8 

10 

10 

8 

10 

10 

8 

8 

10 

40 

37.50 

90 

70 

60 

4,5- 

32 

8 

10 

10 

8 

10 

10 

7 

8 

8 

40 

40.00 

100 

80 

60 

60 

34 

8 

10 

10 

7 

8 

10 

7 

8 

8 

45 

42.50 

110 

90 

70 

60 

36 

8 

10 

10 

7 

8 

10 

6 

8 

8 

45 

45.00 

110 

90 

80 

60 

38 

7 

10 

10 

7 

8 

8 

C. 

7 

8 

50 

47.  50 

125 

100 

80 

60 

40 

7 

8 

10 

f> 

8 

8 

5 

7 

8 

50 

50.  00 

125 

100 

80 

60 

42 

7 

8 

10 

fi 

8 

8 

5 

6 

7 

50 

52.  50 

125 

110 

90 

70 

44 

6 

8 

8 

fi 

8 

8 

5 

6 

7 

60 

.55.00 

125 

110 

90 

70' 

46 

6 

8 

8 

5 

7 

8 

4 

6 

6 

60 

57.50 

1,50 

125 

100 

70 

48 

6 

8 

8 

5 

7 

8 

4 

fi 

6 

fiO 

60.00 

150 

125 

IOC 

80 

50 

6 

8 

8 

5 

7 

7 

4 

6 

6 

60 

62.50 

150 

125 

100 

80 

52 

5 

8 

8 

4 

6 

7 

4 

5 

fi 

70 

65.00 

175 

1.50 

110 

80 

54 

5 

7 

8 

4 

6 

7 

3 

5 

.■i 

70 

67.  50 

175 

1.50 

110 

90 

56 

5 

7 

8 

4 

6 

7 

3 

5 

5 

70 

70.  no 

175 

1.50 

120 

90 

58 

7 

8 

4 

6 

6 

3 

4 

5 

70 

72.  .50 

175 

1.50 

120 

90 

60 

6 

7 

3 

5 

6 

3 

4 

5 

80 

75.00 

200 

1.50 

120 

90 

62 

6 

7 

3 

5 

6 

2 

4 

5 

80 

77.  .50 

200 

175 

125 

100 

64 

(i 

7 

3 

5 

6 

2 

4 

4 

80 

80.00 

200 

175 

1,50 

inn 

66 

f. 

6 

3 

5 

2 

3 

4 

80 

82.  .W 

200 

175 

1,50 

100 

68 

6 

6 

3 

6 

2 

3 

4 

30 

8,').  00 

225 

175 

150 

no 

70 

3 

5 

6 

2 

5 

3 

4 

90 

87.50 

225 

175 

1.50 

no 

72 

3 

5 

6 

2 

5 

3 

3 

90 

90.  00 

225 

200 

1,50 

no 

74 

3 

5 

6 

2 

5 

2 

3 

100 

92.50 

2,50 

200 

1,50 

125 

76 

3 

5 

6 

2 

5 

2 

3 

100 

9.5.00 

2,50 

200 

175 

125 

78 

3 

5 

5 

1 

4 

2 

3 

100 

97.  .5(1 

2.50 

200 

175 

125 

80 

2 

4 

5 

1 

4 

0 

2 

3 

100 

lOO.  CO 

2,50 

200 

175 

125 

82 

2 

4 

f> 

1 

4 

0 

2 

2 

110 

102.5 

2,50 

225 

175 

125 

84 

2 

4 

5 

1 

3 

4 

0 

2 

2 

110 

105.  0 

250 

225 

175 

1,50 

See  footnotes  at  end  of  table. 
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Table  111.45-20  (b3) — Conductor  Size  and  Overcurrent  Protection  for  Motors — Continued 


Minimum  size  conductor  AWG  and  MCM 

For  rurming  pro- 
tection of  motors 
(amperes)  ' 

Maximum  allowable  rating  or  setting  of  branch  circuit 
protective  devices  (amperes)  ' 

l-conductor 

2-conductor 

3-conductor 

With  code  letters 
B  to  E,  inclu- 

With code  let- 
ters B  to  E, 
inclusive: 
Squirrel  cage 
and  synchro- 

With code  let- 

sive:  Single- 
phase  and  squir- 
rel cage  and  syn- 
chronous:   full 
voltage   resistor 
or  reactor  start- 
ing.   With  code 
letters  F  to  V, 
inclusive:  Auto- 
transformer 
starting.   With- 
out code  letters: 
Squirrel    cage 
and     synehro- 
nous.auto-trans- 
former  starting; 
high    reactance 
squirrel     cage. 3 
(Both  not  more 
than  30  amperes) 

With 

Full-load 

ters  F  to  V, 

nous,  auto- 

code  let- 

current 
rating  of 

Maxi- 

Maxi- 

inclusive, or 
without  code 

transformer 
starting. 

ter  A:  All 
motors. 

motor 

in 

amperes 

R 

vc 

AVC 

R 

VC 

AVC 

R 

VC 

AVC 

rating  of 
nonad- 

justable 
protec- 
tive 
devices 

mum 
setting  of 
adjust- 
able pro- 
tective 
devices 

letters:  Single- 
phase  and 
squirrel  cage 
and  syn- 
chronous, 
full  voltage, 

Without 
code  letters: 
Squirrel  cage 
and  syn- 
chronous, 
auto-trans- 

Without 

code 
letters: 
Direct- 
current 
and 

resistor  and 
reactor 
starting 

former  start- 
ing: high 
reactance 
squirrel  cage.' 
(Both  more 
than  30 
amperes) 

wound 
rotor 
motors 

86 

2 

4 

5 

1 

3 

4 

0 

2 

no 

107.5 

300 

225 

175 

150 

88 

2 

4 

5 

1 

3 

3 

0 

2 

110 

110.0 

300 

225 

200 

150 

90 

2 

4 

0 

2 

3 

0 

2 

110 

112.5 

300 

225 

200 

150 

92 

2 

3 

0 

2 

3 

00 

2 

125 

115.0 

300 

250 

200 

150 

94 

3 

0 

2 

3 

00 

2 

125 

117.5 

300 

250 

200 

150 

96 

3 

0 

2 

3 

00 

1 

125 

120.0 

300 

250 

200 

150 

98 

3 

0 

2 

3 

00 

1 

125 

122.5 

300 

250 

200 

150 

100 

3 

0 

2 

2 

00 

0 

1 

125 

125.0 

300 

250 

200 

150 

105 

3 

3 

00 

1 

2 

000 

0 

1 

150 

131.5 

350 

300 

225 

175 

110 

0 

2 

3 

00 

1 

2 

000 

0 

0 

150 

137.5 

350 

300 

225 

175 

115 

0 

2 

3 

00 

1 

1 

000 

00 

0 

150 

144.0 

350 

300 

250 

175 

120 

0 

2 

2 

000 

0 

1 

4/0 

00 

0 

150 

150.0 

400 

300 

250 

200 

125 

GO 

1 

2 

000 

0 

1 

4/0 

00 

0 

175 

150.5 

400 

350 

250 

2C0 

130 

00 

1 

2 

000 

0 

1 

4/0 

00 

00 

175 

162.5 

400 

350 

300 

200 

135 

00 

1 

2 

4/0 

0 

0 

4/0 

000 

00 

175 

169.0 

450 

350 

300 

225 

140 

00 

1 

1 

4/0 

00 

0 

250 

000 

00 

175 

175.0 

450 

350 

300 

225 

145 

000 

0 

1 

4/0 

00 

0 

250 

000 

00 

200 

181.5 

450 

400 

300 

225 

150 

000 

0 

1 

4/0 

00 

0 

300 

000 

000 

200 

187.5 

450 

400 

300 

225 

165 

000 

0 

1 

4/0 

00 

00 

300 

4/0 

000 

200 

194.0 

500 

400 

350 

250 

160 

000 

0 

0 

2.50 

000 

00 

300 

4/0 

000 

200 

200.0 

500 

40O 

350 

250 

165 

000 

0 

0 

2,50 

000 

00 

300 

4/0 

000 

225 

206 

500 

450 

350 

250 

170 

4/0 

00 

0 

2.50 

000 

00 

3.50 

4/0 

4/0 

225 

213 

.500 

450 

3,50 

300 

175 

4/0 

00 

0 

300 

000 

000 

350 

250 

4/0 

225 

219 

600 

450 

350 

300 

180 

4/0 

00 

0 

300 

4/0 

000 

3.50 

250 

4/0 

225 

225 

600 

450 

400 

300 

185 

4/0 

00 

00 

.300 

4/0 

000 

3.50 

250 

4/0 

250 

231 

600 

.500 

400 

300 

190 

4/0 

00 

00 

300 

4/0 

000 

400 

250 

4/0 

2.50 

238 

600 

500 

400 

300 

195 

250 

000 

00 

3.50 

4/0 

000 

400 

300 

250 

2,50 

244 

600 

600 

400 

300 

200 

250 

000 

00 

3.50 

4/0 

4/0 

450 

300 

250 

2.50 

2,50 

600 

500 

400 

300 

210 

250 

000 

00 

3.50 

2.50 

4/0 

4,50 

300 

2,50 

2,50 

263 

600 

450 

350 

220 

300 
300 
:i00 
350 

4/0 
4/0 
4/0 
2.W 

000 
OfK) 
000 
4,0 

400 
4.50 
4.50 
,500 

2.50 
300 
300 
300 

4/0 
2.50 
2.50 
2.50 

500 
5.50 
5,50 
600 

3.50 
3.50 
400 
400 

300 
300 
3.50 
3,50 

300 
300 
300 
300 

275 
288 
300 
313 

600 
600 
600 

4,50 
,500 
500 
600 

350 

230 

3,50 

240 

400 

250 

400 

260 

3S0 

2.W 

4/0 

,500 

3.50 

.300 

6.50 

4,50 

3,50 

3.50 

325 

600 

400 

270 

350 

2.W 

4/0 

5,50 

3,50 

300 

6.50 

450 

400 

3.50 

338 

600 

460 

280 

400 
400 
460 
800 
550 
AOO 
AM) 
700 
780 
800 
850 
»<0 

250 
300 
300 
350 
350 
4f)0 
450 
4.'jO 
600 
560 
600 
660 

<■.'/! 

2.50 
2.W 
2.10 

■■m 

3<I0 
350 
360 
400 
460 
460 
600 
660 
"it 

600 
600 
6.50 

3.50 
4(K) 
4(H) 
4.50 
MK) 
550 
6(K) 
6,50 

,300 
3.50 
3,50 
400 
4,W 
4,V) 
500 
5,50 
600 
660 

600 
,500 
5,50 
600 
0.50 

400 
4,50 
4.50 
.500 
5.50 
fiOO 
660 

3,50 
3,50 
400 
400 
4,50 
450 
500 
5<X) 
000 
600 
6(K) 
600 

3.50 
363 
375 
400 
425 
1.50 
475 

rm 

.525 
550 
575 
OIK) 
026 

600 
600 
600 

460 

240 

460 

300 

460 

320 

£00 

340 

600 

340 

600 

380 

600 

400 

600 

420 

440 

W) 

4W) 

Wfi 

-^ 

•\  IHTrnllKfl  by  IIII.45-6. 

•V  1   ,    (xrmlllcd  by  }III.4.V20. 

•  II  r<  I  iHfff  tiinUiTH  iiri'  tFiow  (Ii'.Hlgiiprl  to  limit  the  iilJirtlnK  current  by  meiin!!  of  deep-slot  socondorlon  or  doiible-wound  sccondur- 
l«i  afi'!                                  ii  'I  on  full  voHiiVf. 

•1'  f    iniill  molors  iiri'liT  till' protection  of  u  HinKi'' Ni't  of  fuw? 

•  F'.r  ninriliiK  pfoK  (;tlrjn  of  motorii  of  I  liorM!p(;wor  or  leiMi,  «co  l'uru|;rupli  111. 
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111.45-20  (c)  Several  motors  on  one  branch 
circuit.  Two  or  more  motors  may  be 
connected  to  the  same  branch  circuit 
under  the  conditions  covered  in  this 
paragraph. 

111.45-20  (c)  (1)  Two  or  more  motors 
each  not  exceeding  1  horsepower  in 
rating  and  each  having  a  full-load 
rated  current  not  exceeding  6  amperes, 
may  be  used  on  a  branch  circuit 
protected  at  not  more  than  20  amperes 
at  125  volts  or  less,  or  15  amperes  at 
600  volts  or  less.  Individual  running 
overcurrent  protection  is  unnecessary 
for  such  motors  unless  required  by 
the  provisions  of  Paragraph  111.45-5 
(c)  or  111.45-5  (d). 
111.45-20  (c)  (2)  Two  or  more  motors 
of  any  ratings,  each  having  individual 
running  overcurrent  protection,  may 
be  connected  to  one  branch  circuit 
provided  all  of  the  conditions  con- 
tained in  this  subparagraph  are  com- 
plied with. 

111.45-20  (c)  (2)  (i)  Each  motor- 
running  overcurrent  device  must  be 
approved  for  group  installation. 
111.45-20  (c)  (2)  (ii)  Each  motor 
controller  must  be  approved  for 
group  installation. 
111.45-20  (c)  (2)  (iii)  The  branch 
circuit  must  be  protected  by  an 
overcurrent  device  having  a  rating 
or  setting  equal  to  that  specified  in 
Paragraph  111.45-20  (b)  of  this  sec- 
tion for  the  largest  motor  connected 
to  the  branch  circuit  plus  an  amount 
equal  to  the  sum  of  the  full-load 
current  ratings  of  all  other  motors 
connected  to  the  circuit. 
111.45-20  (c)  (2)  (iv)  The  branch 
circuit  overcurrent  protection  must 
not  be  greater  than  that  allowed  by 
Paragraph  111.45-5  (m)  for  the 
thermal  cutout  or  relay  protecting 
the  smallest  motor  of  the  group. 
111.45-20  (c)  (2)  (v)  The  conductors 
of  any  tap  supplying  a  single  motor 
need  not  have  individual  branch 
circuit  protection,  provided  they 
comply  with  either  of  the  following: 
(1)  no  conductor  to  the  motor 
shall  have  a  current-carrying  capac- 
ity less  than  that  of  the  branch 
circuit  conductors,  or  (2)  no  con- 
ductor to  the  motor  shall  have  a 
current-carrying  capacity  less  than 
one  third  that  of  the  branch  circuit 
conductors,  with  a  minimum  in 
accordance  with  Paragraph  111.50- 
20  (b),  the  conductors  to  the  motor- 


running  protective  device  being  not 
more  than  25  feet  long  and  being 
protected  from  mechanical  injury. 

111.45-20  (d)  Combined  overcurrent  protec- 
tion. Motor  branch  circuit  overcurrent 
protection  and  motor-running  overcur- 
rent protection  may  be  combined  in  a 
single  overcurrent  device  if  the  rating  or 
setting  of  the  device  provides  the  run- 
ning overcurrent  protection  specified  in 
Paragraphs  111.45-5  (b),  111.45-5  (c), 
and  111.45-5  (d). 

111 .45-20  (e)  Overcurrent  devices;  in  which 
conductor.  Overcurrent  devices  shall 
comply  with  the  provisions  of  Subpart 
111.55. 

111.45-20    (f)    Rating    of    circuit    breakers. 

Circuit  breakers  for  motor  branch  circuit 
protection  shall  have  a  continuous  cur- 
rent rating  of  not  less  than  115  percent 
of  the  fuU-load  current  rating  of  the 
motors. 

Ill  .45-20  (g)  Selection  or  setting  of  protec- 
tive devices.  If  the  values  for  branch 
circuit  protective  devices  required  by 
this  section  do  not  correspond  to  the 
standard  sizes  or  ratings  of  fuses, 
nonadjustable  circuit  breakers,  or  ther- 
mal devices,  or  possible  settings  of  ad- 
justable circuit  breakers,  adequate  to 
carry  the  load,  the  next  higher  size, 
rating,  or  setting  may  be  used. 

111 .45-20  (h)  Steering  gear  motor  branch 
circuits 

111.45-20  (h)  (1)  General.  In  lieu  of 
overcurrent  protection  in  accordance 
with  the  requirements  in  paragraphs 
(a)  to  (g)_,  inclusive,  of  this  section, 
each  steering  gear  motor  branch  cir- 
cuit shall  be  protected  only  by  a 
circuit  breaker  on  the  distribution 
switchboard  from  which  it  emanates. 
No  other  overcurrent  protection  shall 
be  provided  for  a  steering  gear  main 
motor  or  for  an  auxiliary  motor  vital 
to  the  operation  of  the  steering  gear. 

111.45-20  (h)  (2)  Direct-current  motors. 
For  direct-current  steering  gear  mo- 
tors, each  circuit  breaker  shall  be  of 
the  instantaneous  trip  type  only,  set 
to  trip  at  a  current  of  not  less  than 
300  percent  and  not  greater  than  375 
percent  of  the  rated  full-load  current 
of  one  steering  gear  main  motor. 

111.45-20  (h)  (3)  Alternating-current 
motors.  For  alternating-current  steer- 
ing gear  motors,  each  circuit  breaker 
shall  be  of  the  instantaneous  trip  type 
only,  set  to  trip  at  a  current  of  approxi- 
mately 125  percent  of  the  maximum 


(43) 


111.45-20  (h)  (3) 


UNITED  STATES  COAST  GUARD 


starting  current  (short  time  transient) 
of  one  steering  gear  main  motor. 
11 1.45-20  (h)(4)  Use  of  fuses.   On  vessels 
of  a  size  tliat  may  be  steered  by  hand, 
fused  SNx-itches  may  be  substituted  for 
the  instantaneous  trip  circuit  breakers 
required  by  this  paragraph:  Provided, 
That  the  arrangement  of  the  steering 
gear  is  siich  that  it  is  possible  to  shift 
to  hand  steering  without  delay:  And 
-provided  further,  That  the  opening  of 
a  steering  gear  branch  circuit  fuse  is 
indicated  in  the  wheelhouse. 
111.45-20  (h)   (5)   Circuit  alarm.     The 
opening    of    a    steering    gear    motor 
branch-circuit    cu'cuit    breaker    shall 
automatically    be    indicated    at    the 
propulsion    control    station    by    the 
sounding  of  an  audible  alarm. 
111.45-20  (h)  (6)  General  considerations. 
The  requirements   of   this  paragraph 
contemplate  the  following  conditions: 
111.45-20  (h)  (6)  (i)  When  tAvo  steer- 
ing gear  main  motors  are  provided, 
one   is   a  standby  which   normally 
runs  only  when  started  preparatory 
to   change-over,   and   then  without 
load. 
111.45-20  (h)  (6)  (ii)  Auxiliary  motors 
(servo,      replenishing     and     filling 
pumps,    etc.),    if   and   as   required, 
have    an    aggregate   rating   of   not 
more  than  10  percent  of  the  main 
steering  gear  motor  rating. 
111.45-20    (h)    (6)    (iii)    The  steering 
gear  main  and  auxiliary  motors  are 
so  arranged  as  to  be  supplied  from 
either  of  two  branch  circuits. 
111.45-20    (h)    (6)    (iv)    For  any  dif- 
ferent arrangement  of  the  steering 
gear    system,    including    a    supply 
circuit  from  an  emergency  suifch- 
board,     special     consideration    and 
aj)proval  will  be  required. 

111 .45-25  Motor  Feeder  overcurrent  protection 
1 1 1 .45-25  (a)  General.  Nlic  following  pro- 
visions contained  in  this  section  s|)ecify 
overcurrent  devices  intimded  to  protect 
feeder  conductors  supplying  motors 
against  overcurrents  due  to  short  circuits 
or  grounds. 

111.45-25  (b)  Rating  or  setting,  motor  loads 

111.4.',-25  (b)  (!)  A  feeder  which  sup- 
plies motors  shall  he.  provided  with 
overcurrent  piolection  which  shall 
not  be  greater  ihnn  Ihe  hugesl  rating 
or  setting  of  the  bifiiich  circuit  i)ro- 
Icclive  device,  for  any  motor  of  Ihe 
groiifi  CImsed  on  Tahjr-s  1  I  1.45  2f)  (1)1), 
111.45  20    (\>2),   luid    111.45  20    {\>:',)) 


plus  the  sum  of  the  full-load  currents 
of  the  other  motors  of  the  group. 

111.45-25  (b)  (2)  If  2  or  more  motors 
of  equal  horsepower  rating  are  the 
largest  in  the  group,  one  of  these 
motors  should  be  considered  as  the 
largest  for  the  above  calculation. 

111.45-25  (b)  (3)  If  2  or  more  motors 
of  a  group  must  be  started  simultane- 
ously, it  may  be  necessary  to  install 
larger  feeder  conductors  and  corre- 
spondingly larger  ratings  or  settings  of 
feeder  overcurrent  protective  dev^ices. 

111.45-30     Disconnecting  means 

111  .45-30  (a)  General.  The  provisions 
contained  in  this  section  are  intended  to 
require  disconnecting  means  for  motors 
and  controllers  capable  of  disconnecting 
them  from  the  circuit. 

111.45-30  (b)  Type.  The  disconnecting 
means  shall  be  an  enclosed,  externally 
operable,  motor-circuit  switch,  rated  in 
horsepower,  or  a  circuit  breaker,  except 
as  permitted  in  the  paragraphs  (c), 
(d),  (e),  (f),  and  (g)  of  this  section. 
Every  switch  in  the  motor  branch  circuit 
within  sight  from  the  controller  location 
shall   comply   with   these  requirements. 

Ill .45-30  (c)  One-eighth  horsepower  or  less. 
For  stationary  motors  of  }i  horsepower 
or  less,  the  branch  circuit  overcurrent 
device  may  serve  as  the  disconnecting 
means. 

Ill  .45-30  (d)  Two  horsepower  or  less.     For 

stationary  motors  rated  at  2  horsepower 
or  less  and  300  volts  or  less,  the  discon- 
necting   means    may    be    a    general-use 
switch    having    an    ampere    rating    at 
least  twice  the  full-load  current  rating 
of  the  motor. 
111 .45-30  (e)  Over  two  horsepower  to  and 
including   50    horsepower.     The   separate 
discomiecting  means  re(|uired  for  a  mo- 
tor with  a  comj)ensator  tyj)e  of  control- 
ler may  be  a  general-use  switch  if  all  of 
the   ])roA'isions  contained   in   this  para- 
graj)!)  are  complied  with. 
111.45-30   (e)    (1)     The  motor  drives  a 
generator  which  is  provided  with  over- 
cuirent  i)i'otection. 
111.45  30  (e)   (2)     The  compensator  is: 
(i)     Capable    of     intci-rupting    the 
stalhul  rotor  current  of  the  motor, 

(ii)      Pr-ovided  with  a  no-voltage  re- 
lease, and 

(iii)  I'jovided  with  ruiming  ovei- 
current  ])rot('clion  not  exceeding  125 
|)ercent  of  the  motor  full-load  current 
rating. 
111.45  30  (e)  (3)  Separate  fuses  or  a 
circuit  breiiker,  rated  or  set  at  not  more 


(44) 


ELECTRICAL    ENGINEERING 


§  111.45-35  (a) 


than  150  percent  of  the  motor  full- 
load  current,  arc  provided  in  the  motor 
branch  circuit. 

111.45-30  (f)  Exceeding  50  horsepower.  For 
stationary  motors  rated  at  more  than  50 
horsepower,  the  disconnecting  means 
may  be  a  motor-cu'cuit  switch  also  rated 
in  amperes,  a  general-use  switch,  or  an 
isolating  switch.  Isolating  and  general- 
use  switches  for  motors  exceeding  50 
hoi-sepower,  not  capable  of  interrupting 
stalled-rotor  currents,  shall  be  plainly 
marked  "Do  not  open  under  load". 

1 1 1 .45-30  (g)  Portable  motors.  For  port- 
able motors  an  attachment  plug  and 
receptacle  may  ser\-e  as  the  disconnecting 
means. 

111 .45-30  (h)  Current-carrying  capacity. 
The  disconnecting  means  shall  have 
a  current-carrying  capacity  of  at  least  115 
percent  of  the  current  rating  of  the 
motor. 

111 .45-30  (i)  Poles;  in  which  conductors. 
The  disconnecting  means  shall  simul- 
taneously open  all  conductors. 

1 1 1 .45-30  0)  7*0  be /W/cof/ng.  The  dis- 
connecting means  shall  plainly  indicate 
whether  it  is  in  the  open  or  closed  posi- 
tion. 

111.45-30  (k)  Jo  disconnect  both  motor  and 
controller.  The  disconnecting  means  shall 
disconnect  both  the  motor  and  the  con- 
troller from  all  supply  conductors.  The 
disconnecthig  means  may  be  in  the  same 
enclosure  with  the  controller. 

111.45-30  (I)  Switch    or    circuit    breaker   as 
both    controller   and  disconnecting   means. 
A  switch  or  circuit   breaker  complyuig 
with  the  provisions  of  paragraph  111.45- 
1   (b)  may  serve  as  both  controller  and 
disconnecting  means  if  it  opens  all  con- 
ductors to  the  motor,  is  protected  by  an 
overcurrent  device   (which  may  be  the 
branch    circuit   fuses)    which   opens   all 
ungrounded  conductors  to  the  switch  or 
circuit  breaker,  and  is  one  of  the  types 
listed  in  this  paragraph. 
111.45-30  (1)   (1)  An   air-break   switch, 
operable    directly    by    applymg    the 
hand  to  a  lever  or  handle. 
111.45-30     (1)     (2)  A     circuit     breaker 
switch  operable  directly  by  applying 
the  hand  to  a  lever  or  handle. 
111.4.5-30  (1)  (3)   An  oil  switch  used  on  a 
circuit  whose  rating  does  not  exceed 
600  volts  or  100  amperes,  or  on  a  cir- 
cuit exceeding  this  capacity  if  under 
expert    supervision    and    by    special 
approval. 
111.45-30  (1)  (4)  The  oil  switch  or  cir- 
cuit breaker  specified  above  may  be 


both  power  and  manually  operable. 
If  power  operable,  provisions  shall  be 
made  to  lock  it  in  the  open  position. 
The  overcurrent  device  protecting  the 
controller  may  be  part  of  the  con- 
troller assembly  or  may  be  separate. 
A  compensator  type  controller  is  not 
included  above  and  will  require  a 
separate  disconnecting  means. 

Ill  .45-30  (m)  Panelboard  switch  as  discon- 
necting means.  A  branch  circuit  switch 
or  circuit  breaker  may  serve  as  the  dis- 
connecting means  provided  it  conforms 
to  all  the  requirements  of  this  section, 
and  is  within  sight  from  the  controller 
location. 

111 .45-30  (n)  In  sight  from  controller  location. 
The  disconnecting  means  shall  be  located 
within  sight  of  controller  location  or  be 
arranged  to  be  locked  in  the  open  circuit 
position.  A  distance  of  more  than  50 
feet  is  considered  equivalent  to  being  out 
of  sight.  The  disconnecting  means  shall 
be  located  in  the  same  ship's  compart- 
ment with  the  controller. 

111 .45-30  (o)  Motors  served  by  a  single  dis- 
connecting means.     Each  motor  shall  be 
provided  with  individual  disconnecting 
means,   except  that  for  motors  of  600 
volts  or  less  a  single  disconnecting  means 
may  serve  a  group  of  motors  under  any 
one  of  the   conditions   covered   in   this 
paragraph.     The    disconnecting    means 
serving  a  group  of  motors  shall  have  a 
rating  not  less  than  is  required  by  para- 
graph 111.45-30  (b)  of  this  section  for  a 
single   motor  whose   rating   equals    the 
sum  of  the  horsepowers  or  currents  of  all 
motors  of  the  group. 
111.45-30  (o)  (1)   If  a  number  of  motors 
drive  several  parts  of  a  single  machine 
or  piece  of  apparatus  such  as  metal  and 
woodworking   machines,    cranes,    and 
hoists. 
111.45-30  (o)  (2)  If  a  group  of  motors  is 
under   the   protection   of   one   set   of 
overcurrent  devices  as  permitted  by 
paragraph  111.45-20  (c). 

111.45-30  (p)  Readily  accessible.  The  dis- 
connecting means  shall  be  readily  acces- 
sible. 

111.45-35     Special    requirements   for   over  600 

volts 

111.45-35  (a)  General.  The  follo\dng  pro- 
visions contained  in  this  section  recog- 
nize the  additional  hazard  due  to  the  use 
of  high  voltage.  They  are  in  addition 
to  or  amendatory  of  the  other  provisions 
of  this  subpart. 
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111.45-35  (b)  Alofor  overcurrent  protection. 

Runiung  overcurrent  protection  for  a 
motor  of  over  600  volts  shall  consist  of 
a  circuit  breaker,  or  of  overcurrent  units 
integral  with  the  controller  wliich  shall 
simultaneously  open  all  ungrounded  con- 
ductors to  the  motor.  The  overcurrent 
device  shall  have  a  setting  as  specified 
in  Section  111.45-5. 
Ill  .45-35  (c)  Circuit  overcurrent  protection. 
Each  motor  branch  circuit  and  feeder  of 
more  than  600  volts  shall  be  protected 
against  overcurrent  by  means  of  a  circuit 
breaker  of  suitable  rating  so  arranged 
that  it  can  be  serviced  without  hazard. 

111.45-40     Group  control  panels 

111.45-40  (a)  General.  The  provisions 
contained  in  this  section  are  in  addition 
to  and  amendatory  of  the  other  provi- 
sions of  this  subpart  and  are  applicable 
to  two  or  more  motor  controllers  grouped 
into  a  motor  control  center  and  supplied 
by  a  common  feeder. 

1 1 1 .45-40  (b)  Arrangement.  Each  control- 
ler and  its  associated  motor  overcurrent 
protective  device,  motor  branch  circuit 
overcurrent  protective  device  and  dis- 
connecting means  shall  be  mounted  in  a 
common  metal  enclosure  provided  Math 
a  liinged  door. 

1 1 1 .45-40  (c)  Door  interlock.  The  liinged 
door  required  above  shall  be  interlocked 
with  the  disconnect  dc\dce  to  prevent  the 
door  being  opened  with  the  circuit  ener- 
gized. 

111.45-40  (d)  Working  space.  Working 
space,  generally  not  less  than  30  inches 
and  at  no  point  less  than  24  inches,  shall 
be  provided  in  front  of  group  control 
boards.  Wlierc  access  to  the  rear  is  re- 
quired for  making  connections  and  for 
subsequent  inspections,  or  for  other 
purposes,  space  adequate  for  the  work  to 
be  done,  and  in  no  case  less  than  18 
inches,  shall  be  provided. 

111.45-40  (e)  Nameplates.  Circuit  name- 
plates  in  accordance  witli  Paragraph 
111.35-1  (h)  shall  be  provided. 

1 1 1 .50    DISTRIBUTION  AND  CIRCUIT  LOADS 

111.50-1  Distribution,  general  requirements 
111.50-1  (a)  General.  All  ciniiits  are  to 
be  coin|)lctcly  iiiclullic,  and  linll  return 
sbajj  not  be  used  for  power,  heat  and  light 
distribution,  except  wlien  approved  for 
spffial  j)iiri)OseH.  Current-carrying  i)arts 
fire  to  be  substantially  protected  against 
Ufcidr-ntHl  cfinlact.  ]'\)r  current-carry- 
ing capacities  of  conductors  see  Tables 
111.60-1  (c)  (1)  (i)  and  111.60  1  (e) 
(1)   (u). 


111.50-1  (b)  Circuits  derived  from  auto- 
transformers.  Branch  circuits  shall  not 
be  supplied  through  auto-transformers 
(transformers  in  wliich  a  part  of  the 
winding  is  common  to  both  primary  and 
secondary  circuits). 

111.50-1  (c)  Polarity  identification  of  con- 
ductors. On  systems  having  a  grounded 
conductor,  the  grounded  conductor  shall 
be  identified  tliroughout  the  vessel  by 
means  of  a  white  or  natural  gray  conduc- 
tor outer  covering,  and  any  conductor  so 
identified  shall  not  be  used  as  an  un- 
grounded conductor  of  a  circuit  unless 
the  conductor  is  rendered  permanently 
unidentified  by  painting  or  other  effec- 
tive means  at  each  outlet.  On  un- 
grounded systems,  it  is  recommended 
that  conductor  identification  be  consist- 
ent throughout  the  vessel. 

Ill  .50-1  (d)  Connections  to  screw-shell  lamp- 
holders.  On  branch  cu'cuits  \vith  a 
grounded  conductor,  the  screw  shell  of 
lampholders  shall  be  connected  to  the 
grounded  neutral. 

111.50-1  (e)  Through     feed     arrangements. 

Where  a  feeder  supplies  more  than  one 
distribution  panel  or  panelboard,  it  may 
be  continuous  from  the  switchboard  to  the 
farthest  panel  or  it  may  be  severed  at 
any  intermediate  panel.  If  the  bus  bars 
of  any  distribution  panel  or  panelboard 
carry  "through"  load,  the  size  of  the 
buses  should  be  designed  for  the  total 
current.  The  size  of  feeder  conductors 
should  normally  be  uniform  for  the 
total  length,  but  may  be  reduced  at  any 
intermediate  distribution  panel  or  panel- 
board  provided  that  the  smallest  section 
of  the  feeder  is  protected  by  the  over- 
current  device  at  the  distribution  switch- 
board. 

111.50-1  (f)  Circuits  in  vicinity  of  magnetic 
compass.  Precautions  should  be  taken 
in  connection  with  apparatus  and  wiring 
in  the  vicinity  of  the  magnetic  compass 
(o  prevent  distur])ancc  of  the  needle 
from  exteriuil  magnetic  fields. 
Ill  .50-5     Ship's  service  power  circuits 

111.50-5  (a)  Segregation  of  vital  circuits. 
I'ower  feeders  supplying  apparatus  re- 
quired for  handling  tlie  vessel  are  not  to 
l)e  used  for  supplying  apparatus  which 
is  to  be  disconnected  when  the  vessel  is 
underway,  unless  the  branch  circuits 
for  the  latter  iui\  so  arranged  that  tiiey 
may  be  discoiuiecled  at  panelboards 
witliout  interfering  with  the  operation 
or  protection  of  those  circuits  necessary 
for  th(^  saf<^  operation  of  the  vessel.  In 
gnieral,  s('[)arato  feeders  sliould  be  run 
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for  such  gi'oups  as  engine  room  and 
fii-eroom  auxiliaries,  motors  for  cargo 
handling  gear,  radio  transmitters,  arc 
searchlights  and  ventilation  sets. 

1 1 1 .50-5  (b)  Passenger  vessels.  On  passen- 
ger vessels  constructed  with  fire  screen 
bulkheads  forming  fire  zones,  distribu- 
bution  sj^stems  shall  be  so  arranged  that 
fire  in  any  main  fire  zone  will  not  inter- 
fere with  essential  services  in  any  other 
main  fire  zone.  This  requirement  will 
be  met  if  main  and  emergency  feeders 
passing  through  any  zone  are  separated 
both  vertically  and  horizontally  as  widely 
as  is  practicable. 

111.50-5  (c)  Ventilation  systems.  Cargo 
ventilation  fans,  machinery  spaces  ven- 
tilating fans,  and  accommodation  ven- 
tilating fans  shall,  if  practicable,  be  sup- 
plied by  separate  feeders.  All  electrical 
ventilation  systems  shall  be  provided 
with  remote  control  means  for  stopping 
the  motors  in  case  of  fire  or  other  emer- 
gency. For  the  machinery  space  venti- 
lation, there  shall  be  provided  a  control 
located  in  the  passageway  leading  to,  but 
outside  of,  the  space.  For  all  other 
ventilation  systems,  a  control  station 
shall  be  located  in  the  fire  control  room 
or  wheelhouse,  if  continuously  manned 
both  when  underway  and  when  at  dock, 
or  in  an  accessible  position  in  the  pas- 
sageway leading  to,  but  outside  of,  the 
space  ventilated.  These  emergency  con- 
trol push  button  stations  shall  be  pro- 
tected by  installing  glass  doors  on  which 
there  will  be  marked:  "In  case  of  fire 
break  glass  and  push  button  to  stop 
ventilation."  Each  push  button  shall  be 
provided  with  a  nameplate  identifying 
the  system  with  which  it  is  associated. 
This  remote  control  system  shall  be  of 
the  under-voltage  protection  type  and 
so  arranged  that  damage  to  the  master 
switch  or  cable  will  automatically  stop 
the  fans.  For  automatic  shut-down  of 
mechanical  ventilation  in  spaces  pro- 
tected by  a  carbon  dioxide  fire  extin- 
guishing system,  see  Part  34  of  Subchap- 
ter D  (Tank  Vessels),  Part  76  of  Sub- 
chapter H  (Passenger  Vessels)  and 
Part  95  of  Subchapter  I  (Cargo  and 
Miscellaneous  Vessels)  of  this  chapter. 
111.50-5  (c)  (1)  The  requirements  of 
this  paragraph  shall  not  be  construed 
to  include  a  closed  ventilation  s^'stem 
for  a  motor  or  generator,  diffuser  fans 
for  refrigerated  spaces,  or  room  circu- 
lating fans. 

111.50-5  (d)  Steering   gear    branch    circuits. 

Branch    circuits    shall    be    provided    in 


duplicate  from  the  ship's  service  switch- 
board to  the  steering  gear  room  except 
in  special  cases  where  the  length  of  cir- 
cuits is  very  short.  Where  two  branch 
circuits  are  fitted,  a  steering  gear  transfer 
panel  shall  be  provided  in  the  steering 
gear  room  to  permit  manual  transfer  of 
the  steering  gear  and  associated  steering 
gear  equipment  to  either  circuit.  The 
transfer  panel  shall  also  permit  operation 
of  both  steering  gear  motors  simultane- 
ously from  one  steering  gear  branch  cir- 
cuit when  a  dual  electro-hydraulic  system 
is  installed.  When  an  emergency  genera- 
tor is  fitted,  one  of  the  steering  gear  cir- 
cuits may  be  taken  from  the  emergency 
switchboard  if  the  rating  of  the  emerg- 
ency generator  permits  supply  to  the 
steering  gear  over  and  above  the  emerg- 
ency loads.  The  branch  circuits  shall 
be  run  so  as  to  minimize  the  probability 
of  simultaneous  damage  to  both  circuits. 
Each  branch  circuit  shall  have  a  con- 
tinuous current-carrying  capacity  of  not 
less  than  (1)  125  percent  of  the  full-load 
rating  of  one  steering  gear  motor  where 
only  one  motor  can  be  operated  at  a 
time,  or  (2)  125  percent  of  the  full-load 
rating  of  one  steering  gear  motor  plus  15 
percent  of  the  full-load  current  of  the 
second  steering  gear  motor  when  one 
electro-hydraulic  unit  may  be  operated 
idle  with  the  second  electro-hydraulic 
unit  operating  the  steering  gear,  or  (3) 
125  percent  of  the  full-load  rating  of  one 
steering  gear  motor  plus  100  percent  of 
the  full-load  current  of  the  second  steer- 
ing gear  motor  where  both  electro-hy- 
draulic units  may  be  operated  simul- 
taneously. When  steering  control  sys- 
tems are  supplied  from  the  steering  gear 
transfer  panel,  the  steering  control  loads 
shall  be  added  to  the  branch  circuit 
loads  described  in  this  paragraph. 

111.50-5  (e)  Fuel  oil  service  pump  branch 
circuits.  For  remote  shut-down  require- 
ments for  fuel  oil  service  systems,  see 
Part  55  of  Subchapter  F  (Marine  Engi- 
neering) of  this  chapter. 

111.50-5  (f)  Tank  vessels.  For  special  re- 
quirements for  tank  vessels  see  Sub- 
part 111.70  of  this  part. 

1 1 1 .50-1 0     Lighting  feeders 

111  .50-1 0  (a)  Passenger  quarters,  crew  quar- 
ters, and  public  spaces.  On  passenger  ves- 
sels constructed  with  fire  screen  bulk- 
heads forming  fire  zones,  the  lighting  dis- 
tribution system  shall  be  so  arranged  that 
fire  in  any  main  fire  zone  \vill  not  inter- 
fere with  the  lighting  in  any  other  main 
fire  zone.    This  requirement  will  be  met 
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if  main  and  emergency  feeders  passing 
through   any   zone   are   separated   both 
vertically  and  horizontally  as  mdely  as 
is  practicable. 
111 .50-1 0  (b)  Machinery  spaces.     Lighting 
for  engine  rooms,  for  the  boiler  rooms, 
and  for  the  auxiliary  macliinery  spaces 
shall,  where  practicable,  be  supplied  from 
two  or  more  feeders,  one  of  which  may 
be  an  emergency  feeder. 
111.50-10  (c)  Cargo  spaces.     Separate  feed- 
ers  shall   be   pro\dded  for  cargo  space 
lighting.     The  distribution  panels  shall 
be  located  outside  of  the  cargo  spaces. 
111.50-10  (d)  Emergency  lighting  feeders 
111.50-10  (d)  (1)     For  vessels  provided 
\\-ith    fire    screen    bulkheads    forming 
fire    zones,    at    least    one    emergency 
lighting  feeder  shall  be  provided   to 
supply  only  the  emergency  lights  be- 
tween two  adjacent  main  vertical  fire 
zone  bulkheads.    The  emergency  light- 
ing feeder  shall  be  separated  as  mdely 
as  possible  from  the  general  lighting 
feeder(s)  supplying  the  same  space. 
111.50-10  (d)  (2)     On  vessels  fitted  with 
an  automatic  emergency  lighting  and 
power  system,  a  separate  emergency 
lighting  feeder  shall  be  provided  for 
emergency  lights  located  in,  or  con- 
trolled from,  the  wheelhouse.     A  dis- 
tribution panel  for  these  lights  with  a 
fused    switch    or   circuit    breaker   for 
each  branch  circuit  shall  be  provided. 
Circuits  to  navigation  lights  not  con- 
trolled by  the  navigation  light  panel, 
signal  lights,  and  emergency  lights  on 
open  decks,   wheelhouse,   chart  room 
and  fire  control  room  shall  be  supplied 
from     this     whe(>lhouse     distribution 
panel.     The  supply  to  the  navigation 
light  indicator  panel  shall  be  a  through 
feed,    without   switch    or   overcui-r(>nt 
protection,  from  the  feeder  supplying 
the    wheelhouse    emergency    lighting 
panel.     For  overcurrent  protection  of 
the  feeder  supplying  a  navigation  light 
panel  see  Subparagraph  111.55-1    (b) 
(0). 
111.50-10    (d)    (3)   On   vessels  provided 
with   both   a   leinf)()rary   and   a  final 
emergency  hghling  source  of  supply, 
a  separate   feeder   to   the    \viieeIhous(! 
shall  be  provided  for  the  lifeboat  flood- 
lights.     This    feeder    shall    sui)i)ly    a 
flistribiition  panelhourd  having  a  fused 
switch    or    circuit    breaker    for    each 
bnincli  circuit.     'I'liis  feeder  may   be 
connertled  to  the  fituil  emergency  light- 
ing Hource  of  supply.    On  vessels  with- 
out   a    lr'nii)oriirv    source    of   snf)i)ly, 
thcHc,  lights,  when  provided,  niiiy   f)0 


supplied  by  the  same  feeder  as  other 
lights  controlled  from  the  wheel- 
house. 

Ill  .50-1  5     LighMng  branch  circuits  and  lishting 
requirements 

111.50-15  (a)  General  requirements,  branch 
circuits 

111.50-15  (a)  (1)  Passageways,  public 
spaces,  etc.  The  supply  to  lights  in 
passageways,  public  spaces,  and  berth- 
ing compartments  accommodating 
more  than  25  persons  shall  be  divided 
between  two  or  more  branch  circuits 
one  of  which  may  be  an  emergency. 

111.50-15  (a)  (2)  Machinery  spaces. 
WTiere  practicable,  alternate  groups 
of  lights  in  an  engine  room,  a  boiler 
room,  and  an  auxiliary  machinery 
space  shall  be  arranged  so  that  the 
failure  of  one  branch  circuit  will  not 
leave  large  areas  in  darkness. 

111.50-15  (a)  (3)  Lifeboat  floodlights. 
The  arrangement  of  branch  circuits  to 
lifeboat  floodlights  required  by  Para- 
graph 111.50-15  (e)  of  this  section 
shall  be  such  that  the  floodlights  at 
adjacent  lifeboats  are  supplied  by 
different  branch  circuits. 

111.50-15  (a)  (4)  Signaling  lamp  circuit. 
A  separate  branch  circuit  shall  be  pro- 
vided to  supply  the  signaling  lamp(s) 
required  by  Subpart  113.60  of  this 
subchapter.  The  branch  circuit  shall 
be  supplied  from  the  emergency  light- 
ing panel  required  by  Subparagraph 
111.50-10  (d)  (2)  or  from  a  source  as 
approved  in  the  case  of  vessels  not 
fitted  with  an  emergency  lighting  and 
power  system. 

111.50-15  (b)  General  lighting  requirements 

11 1.50-15  (b)  (1)  Crew  spaces  and  work 
spaces.  All  spaces  where  members  of 
the  crew  are  regularly  employed  or 
quartered  shall  be  adequately  lighted. 
The  minimum  standard  for  natural 
lighting  is  that  it  will  be  possible  on  a 
clear  day  to  read  print  such  as  that  of 
an  ordinary  newspaper  in  any  part  of 
the  clear  working  space.  When  it  is 
not  possible  to  provide  adequate  nat- 
ural lighting,  artificial  lighting  may  bo 
acce[)te(l  on  th(>  sanies  basis. 

1 1 1 .50- 1 5  (I))  (2)  Washrooms,  toiletrooms, 
etc.  Washrooms,  toiletrooms,  and  hos- 
pital si)aces  are  in  particular  to  be  well 
lighted. 

111.50-15  (b)  (3)  Arlificial  lighting.  In 
every  spa('e  ap|)()itiojUHl  to  the  crew, 
provision  shall  be  made  for  efficient 
diumination  at  night  and  in  dull 
weather   by   artificial    lightmg. 
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111.50-15     (b)     (4)    BeHh    lights.     Spe- 
cial provisions  shall  be  made^  for  berth 
lighte  for  each  member  of  the  crew. 
111.50-15    (c)    Berf/i    lights.     Berth    lights 
shall  be  permanently  mounted  and  wired 
without  the  use  of  portable  cords.     The 
dimensions  of  the  berth  light  shall  inher- 
ently prevent  the  use  of  a  lamp  rated 
at  more  than  60  watts.     The  berth  light 
shall  have  a  minimum  horizontal  pro- 
jection so  that  it  will  be  difficult  to  cover 
completely  the  light  with  bedding. 
111.50-15  (d)fx/f//g/.fs 

111.50-15  (d)  (1)  Exit  lights  are  required 
by  Part  78  of  Subchapter  H  (Passenger 
Vessels)  of  this  chapter. 
111.50-15  (d)  (2)  The  word  "Exit"  shall 
be  in  red  block  letters  not  less  than  2 
inches  high  and  of  such  type  that  it 
can  be  seen  from  a  distance. 

111.50-15  (c)  Llhhoaf  floodlights 

111.50-15  (e)   (1)  Illumination  for  life- 
boat launching  operations  is  required 
by  Part  33  of  Subchapter  D    (Tank 
Vessels),    Part    75    of   Subchapter    H 
(Passenger   Vessels)    and   Part   94   of 
Subchapter  I  (Cargo  and  Miscellane- 
ous Vessels)  of  this  chapter. 
111.50-15    (e)     (2)  Lifeboat    floodlights 
shall  be  arranged  so  that  the  floodlights 
may  be  quickly  directed  either  to  the 
launching  gear  or  to  the  lifeboat  along- 
side.   Means  of  training  the  floodlights 
shall  be  positive  and  shall  not  require 
the  use  of  tools.     The  floodlights  shall 
be  comiected  to  the  supply  circuit  by 
means  of  a  short  length  of  heavy  duty 
portable  cord,  Type  S  or  the  equiva- 
lent, and  no  receptacle  outlet  shall  be 
employed. 
i11.50-^5\f)  Receptacle  outlets.     A      suffi- 
cient number  of  receptacle  outlets  shall 
be  located  throughout  crews'  accommo- 
dations   to    permit    the   use   of   electric 
razors,  radios,  and  the  like  without  using 
portable  cords  of  excessive  length. 
1 1 1 .50-1  5  (g)  Pilot  ladders.     Means     shall 
be    provided    and    used    on    all    vessels 
engaged  on  voyages  in  which  pilots  are 
likely  to  be  embarked  at  night  for  illumi- 
nating the  pilot  ladders. 
Ill .50-20     Circuit  loads  and  demand  factors 
111.50-20  (a)  General.     Generator,  feeder 
and  bus-tie  cables  shall  be  selected  on 
the  basis  of  a  computed  load  of  not  less 
than  the  demand  load  given  in  Table 
111.50-20  (a). 
111.50-20  (b)  Motor  branch  circuits 

111.50-20  (b)  (1)  General.  The  branch 
circuit  cables  for  motor  loads  shall  be 
not  smaller  than  Xo.  14  AWG. 


111.50-20  (b)  (2)  Individual  motors. 
Branch-circuit  conductors  supplying  a 
single  motor  shall  have  a  current- 
carr3ang  capacity  not  less  than  125 
percent  of  the  motor  full-load  current 
rating.  Minimum  cable  sizes  are  given 
in  Table  111.45-20  (b3). 

111.50-20  (b)  (3)  Wound-rotor  second- 
ary. The  conductors  connecting  the 
secondary  of  a  wound-rotor  alternating- 
current  motor  to  its  controller  shall 
have  a  cirrrent-carrying  capacity  not 
less  than  125  percent  of  the  full-load 
secondary  current  of  the  motor. 
Where  the  secondary  resistor  is  sepa- 
rate from  the  controller,  the  current- 

Table  111.50-20  (a) — Demand  Loads 


Type  of  circuit 

Demand  load 

rating. 

Switchboard  bus-tie,  except 
ship's  service  to  emergency 
switchboard  bus-tie. 

75  percent  of  generating  capacity  of  the 
larger  switchboard. 

Emergency  Switchboard 

bus-tie. 

125  percent  of  continuous  rating  of  emer- 
gency generator. 

Feeder    supplying    two    or 
more  motors. 

125  percent  of  the  rating  of  the  largest 
motor  plus  100  percent  of  the  sum  of  the 
ratings  of  all  other  motors  supplied  and 
including  50  percent  of  the  rating  of 
the  spare  switches  on  the  distribution 
panel. 1 

Feeder    supplying    two    or 
more  cargo  winch  motors 
arranged  for  the  "Burton- 
ing"  method  of  cargo  han- 
dling. 

125  percent  of  the  rating  of  the  largest 
motor  plus  50  percent  of  the  sum  of 
ratings  of  all  other  motors  supplied.' 

Feeder    supplying    two    or 
more  cargo  winch  motors 
or  cargo  elevator  motors. 

125  percent  of  the  rating  of  the  largest 
motor  plus  75  percent  of  the  sum  of  the 
ratings  of  all  other  motors  supplied. 

Galley  equipment  feeder  .  _  - 

100  percent  of  either  the  first  50  KW  or 
one-half  the  connected  load,  whichever 
is  the  larger,  plus  65  percent  of  the 
remaining  connected  load. 

Lighting  feeder 

100  percent  of  the  connected  load  plus 

the  average  active  circuit  load  for  the 
spare  switches  on  the  distribution 
panels. 

Grotmderi  neutral  of  a  dual 
voltage  feeder. 

100  percent  of  the  capacity  of  the  un- 
grounded conductors  when  grounded 
neutral  is  not  protected  by  a  circuit 
breaker  overcurrent  trip,  or  not  less 
than  50  percent  of  the  capacity  of  the 
ungrounded  conductors  when  the 
grounded  neutral  is  protected  by  a 
circuit  breaker  overcurrent  trip. 

1  Where  a  large  number  of  motors  are  supplied  from  one  feeder  and  the 
character  of  the  load  is  such  that  not  all  motors  will  be  operated  simultane- 
ously, a  smaller  demand  load  may  be  approved. 
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carrying  capacity  of  the  conductors 
between  the  controller  and  resistor 
shall  be  not  less  than  110  percent  of  the 
full-load  secondary  current. 
111.50-20  (b)(4)  Several  motors.  Con- 
ductors supplying  two  or  more  motors 
shall  have  a  current-carrying  capacity 
of  not  less  than  125  percent  of  the  full- 
load  current  rating  of  the  highest  rated 
motor  in  the  group  plus  the  sum  of  the 
full-load  current  ratings  of  the  re- 
mainder of  the  motors  in  the  group. 
Also  see  Table  111.50-20  (a). 

111.50-20  (c)  Lighting  branch  circuits 

111.50-20  (c)  (1)  General.  Lighting 
branch  circuit  conductors  shall  be  not 
smaller  than  No.  14  AWG,  except 
that  taps  to  lampholders  within  a  light- 
ing fixture  may  be  not  smaller  than 
No.  18  AWG  where  the  branch  circuit 
is  protected  by  an  overcurrent  device 
rated  or  set  at  not  more  than  15  am- 
peres. 

111.50-20  (c)  (2)  Maximum  load.  The 
connected  load  on  a  lighting  branch 
circuit  shall  not  exceed  880  watts, 
computed  on  the  basis  of  the  lamp 
sizes  to  be  installed,  but  in  no  case  less 
than  50  watts  per  outlet.  Receptacle 
outlets  provided  for  the  convenience  of 
passengers  or  crew  to  which  no  ship's 
service  apparatus,  such  as  room  fans, 
desk  lamps,  table  lamps,  etc.  will  be 
connected,  need  not  be  counted  as  a 
connected  load. 

111.50-20  (c)  (3)  20-ampere  lightinff 
branch  circuits.  Lighting  branch  cir- 
cuits supplying  only  fixed  nonswitched 
lighting  fixtures  for  cargo  hold  or  deck 
lighting  may  be  supplied  by  20-ampere 
branch  circuits  wired  with  not  smaller 
than  No.  12  AWG  conductors,  pro- 
vided all  the  following  conditions  are 
complied  witli: 
111.50-20  (c)   (3)   (i)  Fixture  wire  or 

r)or table  cord,   if  employed   in   the 
igliting  fixtures,  shall  not  be  smaller 

than  No.  14  AWG. 
111.50-20  (c)   (3)   (ii)  The  connected 

load  shall  not  exceed  1^800  watts. 
1 1 1 .50-20  (c)  (4)  30-ampere  hfjhtinr/  branch 
elrcuilH.  Ijighting  branch  (irciiits 
supplying  only  fixed  nonswitched  light- 
ing fixtures  having  only  lampholclers 
of  tii(!  mogul  type,  or  other  lump- 
holding  devices  rerjiiired  for  lamps 
(•xcccfling  the  maxiiruiiri  rating  of 
medium-base  lamps  (.'iOO  watts),  may 
be  Hui)f)lied  by  oO-ariifx-rc  Ijniru'h  cir- 
cuits wired  with  not  siruillcr  than  No. 


10  AWG  conductors,  provided  all  of 
the  following  conditions  are  complied 
with: 

111.50-20  (c)  (4)   (i)  Fixture  wu-e,  if 
employed  in  wiring  the  lighting  fix- 
tures, shall  be  not  smaller  than  No. 
12  AWG. 
111.50-20  (c)   (4)  (ii)  The  connected 
load  shall  not  exceed  2,700  watts. 
111.50-20    (c)    (5)     Multi-lamp  fixtures. 
Multi-lamp  fixtures  employing  a  large 
number  of  low-wattage  lamps,  where 
the  total  load  of  the  fixtiire  exceeds  880 
watts,  may  be  supplied  by  a  polyphase 
branch  circuit  provided  all  the  condi- 
tions covered  in  this  subparagraph  are 
complied  with. 

111.50-20  (c)  (5)  (i)  The  cu-cuit  is 
controlled  from  the  distribution 
panelboard  only,  and  branch-circuit 
switch  or  circuit  breaker  has  a  pole 
for  each  circuit  conductor. 
111.50-20  (c)  (5)  (ii)  The  potential 
between  any  two  conductors  of  the 
polyphase  circuit  does  not  exceed 
120  volts. 
111.50-20  (c)  (5)  (iii)  The  current  in 
any  conductor  of  the  polyphase 
branch  circuit  does  not  exceed  7.7 
amperes. 

111.50-20  (d)  ^pp//ance     branch     circuits. 

Branch  circuits  which  supply  appliance 
loads,  electric  heater  loads,  and  isolated 
small  motor  loads  may  be  connected  to 
distribution  panelboards  supplying  light- 
ing provided  the  required  branch  circuit 
capacity  does  not  exceed  30  amperes. 
111.50-20  (e)  Low  voltage  system,  0  to  50 
volts 

111.50-20  (e)  (1)  Lighting.  \Vliere  a 
low  voltage  system  is  used  for  lighting, 
standard  lamp  sockets  and  receptacles 
shall  be  used,  and  no  branch  circuit 
is  to  be  fitted  with  more  than  eight 
lamp  sockets  or  receptacles.  Each 
lighting  branch  circuit  shall  be  wired 
with  not  smaller  than  No.  12  AWG 
conductors,  and  shall  be  protected  by 
fuses  of  no  greater  capacity  tlian  20 
amperes,  except  that  special  circuits 
supi)lying  ui)plianc(>s  shall  have  recep- 
tacles of  2()-nnipei-e  rating  and  shall 
be  wii'cd  with  not  smaller  than  No.  10 
AW(i.  Whei'(>  a  low-voltage,  low- 
amperage  system  is  used,  such  as  for 
interior  communication,  no  ele(;trical 
coiuiection  is  to  be  ma(l(>  to  a  standard 
voltage  system  unless  spe(ifically  ap- 
proved. 
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111.50-20  (e)  (2)  Engine  starting.  Bat- 
tery systems  for  engine  starting  pur- 
poses may  be  of  the  one-wire  system. 
The  ground  lead  should  be  carried  to 
the  engine  fvame.  Means  shall  be 
provided  for  removing  the  ground 
from  the  battery  while  the  battery 
is  being  charged. 

111.55    OVERCURRENT  PROTECTION 

111.55-1      Installation  of  overcurrent  protective 
devices 

111.55-1  (a)  General  requirements.  Over- 
current  protection  for  conductors  is  pro- 
vided for  the  purpose  of  opening  the  elec- 
tric circuit  if  the  current  reaches  a  value 
which  ■tt'ill  cause  an  excessive  or  danger- 
ous temperature  in  the  conductor  or  con- 
ductor insulation.  A  grounded  conduc- 
tor is  considered  to  be  protected  from 
overcurrent  if  a  protective  device  of  a 
suitable  rating  or  setting  is  provided  in 
each  imgrounded  conductor  of  the  same 
circuit,  except  as  otherwise  required  by 
Paragraph  111.55-1  (d).  For  the  mini- 
mum size  of  the  grounded  neutral  con- 
ductor of  a  multiwire  feeder  see  Table 
111.50-20  (a). 

111.55-1  (b)  Overcurrent  protection  of  con- 
ductors. Conductors  shall  be  protected 
in  accordance  with  then-  ciu-rent-carrying 
capacities,  as  given  in  Tables  111.60-1 
(e)  (1)  (i)  and  111.60-1  (e)  (1)  (ii),  ex- 
cept as  follows: 

111.55-1  (b)  (1)  Fuses.  If  the  allowable 
cvu-rent-carrying  capacity  of  the  con- 
ductor does  not  correspond  to  a  stan- 
dard size  fuse,  the  next  larger  size  or 
rating  may  be  used  but  not  exceeding 
150  percent  of  the  allowable  current- 
carrying  capacity  of  the  conductor. 
Plug  fuses  and  fuseholders  (see  Para- 
graph 111.55-15  (b))  shall  not  be  used 
in  circuits  exceeding  125  volts  between 
conductors,  except  circuits  of  a  system 
having  a  grounded  neutral  and  no  con- 
ductor at  more  than  150  volts  to 
ground.  The  screw  shell  of  plug  type 
fuseholders  shall  be  connected  to  the 
load  of  the  circuit. 
111.55-1  (b)  (2)  Circuit  breakers.  If 
the  allowable  current-carrjdng  capacity 
of  the  conductor  does  not  correspond 
to  a  standard  rating  of  circuit  breakers, 
the  next  larger  rating  may  be  used  but 
not  exceeding  150  percent  of  the  allow- 
able current-carrying  capacity  of  the 
conductor.  The  effect  of  the  tem- 
perature on  the  operation  of  thermally- 
controlled  circuit  breakers  should  he 
taken  into  consideration  in  the  appli- 


cation of  such  circuit  breakers  when 
they  are  subjected  to  extremely  low 
or  extremely  high  temperatures. 

1 1 1.55-1  (b)  (3)  Fixture  wires  or  flexible 
cords.  Fixture  wire  or  flexible  cord, 
size  No.  16  or  No.  18  AVVG,  shall  be 
considered  as  protected  by  15-ampere 
overciirrent  devices. 

111.55-1  (b)  (4)  Motor  branch  circuits. 
The  conductors  of  motor  branch  cir- 
cuits shall  be  considered  as  protected 
by  the  overcurrent  protective  devices 
specified  by  Paragi-aphs  111.45-5  (b) 
through  111.45-5  (g),  and  Section 
111.45-20. 

111.55-1  (b)  (5)  Motor  feeder  circuits. 
The  conductor  of  motor  feeder  circuits 
shall  be  considered  as  protected  by  the 
overcurrent  devices  specified  by  Para- 
gi-aph  111.45-25  (b). 

111.55-1  (b)  (6)  Remote-control,  electri- 
cal interlock,  and  indicator  circuits. 
The  conductors  of  remote  control, 
electrical  interlock,  and  indicator  cir- 
cuits shall  be  considered  as  protected 
by  overcurrent  devices  that  are  not  of 
the  so-called  time-lag  type  and  are  rated 
or  set  at  not  more  than  500  percent  of 
the  current-carrying  capacity  of  the 
circuit  conductors. 

111.55-1  (b)  (7)  Appliance  branch  cir- 
cuits. The  rating  or  setting  of  branch 
circuit  overcurrent  devices  shall  not  be 
in  excess  of  the  current-carrying  capa- 
city of  the  circuit  conductors  except  as 
provided  in  Subparagi-aphs  111.55-1 
(b)  (1)  and  111.55-1  (b)  (2).  If  the 
circuit  supplies  only  a  single  appliance 
or  device  of  10-ampere  or  more  rating, 
the  rating  or  setting  of  the  branch 
circuit  over-current  device  shall  not 
exceed  150  percent  of  the  rating  of  the 
appliance  or  device. 

111.55-1  (b)  (8)  Lighting  branch  cir- 
cuits. Lighting  branch  circuits  shall 
be  protected  against  overcurrent  either 
by  fuses  rated  at  not  more  than  10  am- 
peres or  by  circuit  breakers  rated  or 
set  at  not  more  than  15  amperes,  ex- 
cept that  20-ampere  lighting  branch 
circuits  complying  with  the  provisions 
of  Section  111.50-20  (c)  (3)  may  be 
protected  by  overcurrent  devices  rated 
or  set  at  not  more  than  20  amperes, 
and  30-ampere  lighting  branch  cir- 
cuits complying  with  the  provisions  of 
Section  111.50-20  (c)  (4)  may  be  pro- 
tected by  overcurrent  devices  rated  or 
set  at  not  more  than  30  amperes. 

111.55-1  (b)  (9)  Navigaiion  light  cir- 
cuits. The  feeder  supplying  a  naviga- 
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tioii  light  panel  shall  be  protected  by 
overcurrent  devices  rated  or  set  at  not 
less   than   30   amperes.     The   naviga- 
tion light  panel  shall  be  fitted  with 
10-ampere    main    fuses    and    with    3- 
ampere  branch  circuit  fuses  as  indi- 
cated on  Figure  113.55-25  (b)  of  this 
subchapter. 
111.55-1  (b)  (10)     Steering  gear  circuits. 
For  overcurrent  protection  of  steering 
gear   branch   circuits,   see   Paragraph 
111.45-20  (h). 
111.55-1     (c)     Thermal    devices.     Thermal 
cutouts,  thermal  relays  and  other  devices 
not  designed  to  open  short  circuits,  shall 
not  be  used  for  protection  of  conductors 
agamst  overcurrent  due  to  short  circuits 
or  grounds,  but  may  be  used  to  protect 
motor   branch   circuit   conductors   from 
overload  if  said  devices  are  protected  in 
accordance  with  Paragi-aph  111  .45-5  (m) . 
111.55-1  (d)  Ungrounded     conductors.     An 
overcurrent  device  (fuse  or  overcurrent 
trip  unit  of  a  circuit  breaker)   shall  be 
placed  in  each  ungrounded   conductor, 
except     that,     on     systems     having     a 
grounded  neutral,  a  2-wire  branch  circuit 
consisting  of  one  ungrounded  conductor 
and  the  grounded  neutral  conductor  shall 
have  overcurrent  protection  in  each  con- 
ductor.     In   such   cases,    the   grounded 
neutral  overcurrent  device  shall  comply 
with,  Paragraph  111.55-1  (f)  of  this  sec- 
tion.    A  branch  or  feeder  switch  or  cir- 
cuit breaker  shall  open  all  conductors  of 
the  circuit.     Individual  single-pole  cir- 
cuit breakers    with    operating    handles 
yoked    together   may    be   used    for    the 
protection    of    each    conductor    of    un- 
grouiKh'd  2-wire  circuits. 
111.55-1  (e)  Motors.     For     motoi'-running 
protection    the    number   of   overcurrent 
units  shall  be  as  specified  in  Paragi'aphs 
111.45-5  (i),   in. 45-5   (j),  and   111.45- 
5  (k). 

111.55-1  (0  Grounded  conductor.  No  over- 
current  device  shall  be  placed  in  any  per- 
muDcntly  grounded  conductor,  e.\cej)t  as 
jjcrrnilted  in  this  parngrapli. 

111.55-1  (fj  (1)  Siifiullaneous  opening. 
When  the  overciuicnt  device  simul- 
taner)usly  ojXMis  all  conductors  of  the 
circuit. 
111.55-1  (I)  (2)  Motor-rumdng  protec- 
tion. For  niotor-ruiuiing  protection  as 
provided  in  Paragraphs  111.45-5  (i) 
nii'l   I  I  1 .4.'   5  (\). 

111.55-1  (g)  Protection     of     ship's      service 
generators 

\\\.')'i    I    i\r)   (\)    (iciuroL   (icjici-iilors  (tf 
J(!H.s    tliun    25    KVV    iiol    iirrim'Td    lor 


parallel  operation  may  be  protected  by 
fuses.  Generators  of  25  K\V  and  over 
shall  be  protected  by  a  trip-free  air 
circuit  breaker  having  inverse  time 
overcurrent  and  instantaneous  trips. 
The  time  overcurrent  device  should  be 
set  at  a  value  not  exceeding  15  percent 
either  above  the  full-load  rating  for 
contmuous  rated  machmes  or  above 
the  overload  rating  for  special  rated 
machines.  The  instantaneous  trip 
should  be  set  at  the  lowest  value  of 
current  which  will  coordinate  with  the 
trip  settings  of  feeder  or  back-up  cir- 
cuit breakers  supplied  ])v  the 
generator. 
111.55-1  (g)  (2)  Generator  circuits  for 
parallel  operation.  Direct-current  gen- 
eratoi-s  arranged  for  parallel  operation 
should  be  provided  with  reverse  cur- 
rent circuit  breaker  trips.  Generator 
ammeter  shunts  should  be  so  lo(  ated 
that  the  ammeters  indicate  total  gen- 
erator current.  Alternating-current 
gejierators  arranged  for  parallel  opera- 
tion shoidd  be  provided  with  a  reverse 
power  relay. 
111.55-1  (h)  Three-wire  direct-current  gener- 
ators 

111.55-1  (h)  (1)  Circuit-breaker  poles. 
Separate  circuit-l)reaker  poles  should 
be  provided  for  the  positive,  negative, 
jieutral  and  also  for  the  ec(ualizer 
leads  unless  protection  is  provided  by 
the  main  poles.  When  equalizer  poles 
are  provided  for  the  three-wire  gen- 
erators, the  overload  trips  should  be 
of  (he  "Algebraic"  type.  No  overload 
trip  should  be  ])rovided  for  the  neutral 
pole,  but  the  neutral  polo  should 
operate  simultaneously  with  the  main 
poles.  A  neutral  overcurrent  relay 
and  alarm  system  should  l)e  provided 
and  set  to  function  at  a  current  value 
e(iual  to  the  neutral  I'ating. 
111.55-1  (h)  (2)  Equalizer  hvse.^.  For 
three-wire  generators  the  circuit 
bi-eaker  shall  protect  iigninsi  a  short 
circuit  on  the  e(|uali/.er  l)US(>s. 
111.55  I  (ii)  (3)  Neutral  (jroiDu/ing, 
nia.iih  Kvrilclihoard.  Tlie  neutral  of 
tliree-wire  (hinl-voltage  direct -curr(>nt 
systems  should  be  solidly  grounded  nX 
the  genei'ator  switchboard  with  a  zero 
center  ammeter  in  the  ground  con- 
nection. The  zero  ceiiter  ammeter 
shidl  have  a  full-scale  i-eiiding  of  150 
jx'rcent  of  the  neutral  current  rating  of 
ihc  hii'gest  gcnci-iitor  and  !)(<  nuirked  to 
indiciilc  the  poliirily  of  grounds.  'I'he 
ground  coniicction  should  he  nuidc  in 
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such  a  manner  that  it  will  not  prevent 
checking   the  insulation  resistance  of 
the   generator   to   ground   before   the 
generator    is    connected    to    the    bus. 
The  neutral  of  three-wire  direct-cur- 
rent emergency  power  systems  should 
be  grounded  at  all  times  when  sup- 
plied  from   the   emergency  generator 
or  storage  battery. 
111.55-1  (h)  (4)  Neutral  grounding, 
emergency     switchboard.     No      direct 
ground    connection    should    be    pro- 
vided at  the  emergency  switchboard, 
the  neutral  bus  or  buses  being  solidly 
and    permanently    connected    to    the 
neutral  bus  of  the  main  switchboard. 
No    interrupting    device    should    be 
provided  in  the  neutral  conductor  of 
the  bus  tie  feeder  connecting  the  two 
switchboards. 
111.55-1    (i)   Propulsion   circuits.     Overcur- 
rent    protection    of    propulsion    motors, 
generators,     and    circuits    will    require 
special     consideration     in     each     case. 
For  general  requirements  see  Paragraph 
111.35-25  (j). 

111.55-5     Location    oF    overcurrent    protective 
devices 

111.55-5  (a)  Location  in  circuit.       Overcur- 
rent   devices    shall    be    located    at   the 
point  where  the  conductor  to  be  pro- 
tected   receives    its    supply,  except    as 
covered  in  this  paragraph. 
111.55-5  (a)  (1)  The    overcurrent    pro- 
tective device  for  generator  conductors 
shall    be    located    on    the    generator 
switchboard. 
111.55-5  (a)  (2)  If  the  overcun-ent  de- 
vice protecting  the  larger  conductors 
also   protects  the  smaller   conductors 
in  accordance  with    Tables    111.60-1 
(e)   (1)   (i)  and    111.60-1   (e)   (1)   (ii). 
111.55-5  (a)  (3)     If  (i)  the  smaller  con- 
ductors have  a  current-carrying  capac- 
ity of  not  less   than  the  sinn  of  the 
allowable    current-carrying   capacities 
for  the  conductors  of  the  one  or  more 
circuits  or  loads  supplied,  and  (ii)  the 
tap  is  not  over  5  feet  long  and  does 
not  extend  beyond  the  switchboard, 
panelboard,  or  control  device   which 
it  supplies. 
111.5.5-5    (a)    (4)     If   the   smaller   con- 
ductors have  a  current-carrying  capac- 
ity   at    least    one-third    that    of    the 
conductor  from  which   they  are  sup- 
plied, and  provided  the  tap  is  suitably 
protected     from    mechanical     injury, 
is  not  over  25  feet  long,  and  terminates 
in   a  single   circuit  breaker  or  set  of 
fuses  which  will  limit  the  load  on  the 


tap  to  that  allowed  bv  Tables  1 1 1 .60-1 
(e)   (1)   (i)  and  111.60-1    (e)   (1)    (ii). 
Beyond  this  point  the  conductors  may 
supply  any  number  of  circuit  breakers 
or  sets  of  fuses. 
111.55-5    (b)    Location   on    vesseL      Over- 
current  devices  shall  be  located  where 
they  will  be  readily  accessible;  not  ex- 
posed to  mechanical  injury;  not  in  the 
vicinity  of  easily  ignitible  material   nor 
where  explosive  gas  or  vapor  may  accu- 
mulate, and,  preferably  in  combination 
with   distribution  panelboards,    switch- 
boards, motor  controllers,  etc. 
111.55-10     Enclosures  of  overcurrent  protective 
devices 

111.55-10  (a)  Genero/.  Overcurrent  de- 
vices shall  be  enclosed  in  metal  boxes  or 
cabinets,  unless  a  part  of  a  specially  ap- 
proved assembly  which  affords  equiv- 
alent protection,  or  unless  mounted  on 
switchboards,  panelboards,  or  controllers 
located  in  compartments  or  enclosure 
free  from  easily  ignitible  material  and 
accessible  only  to  qualified  persons. 
The  operating  handle  of  a  circuit 
breaker  may  be  accessible  without  open- 
ing a  door  or  cover. 

111.55-10  (b)  Exposed  to  weather.  Enclo- 
sures for  overcurrent  devices  shall  not 
be  installed  in  locations  exposed  to  the 
weather,  unless  unavoidable,  in  which 
case  the  enclosure  shall  be  watertight. 

111.55-10  (c)  D/sconnecf ion  of  fuses  and 
thermal  cutouts.  Disconnecting  means 
shall  be  provided  on  the  supply  side  of  all 
cartridge  fuses  or  thermal  cutouts  so  that 
each  individual  circuit  containing  fuses 
or  thermal  cutouts  can  be  independently 
disconnected  from  the  source  of  electrical 
energy  except  as  indicated  in  this  para- 
graph. 

111.55-10  (c)  (1)  Instrument  fuses  lo- 
cated on  switchboards  operating  at 
potentials  not  exceeding  600  volts  need 
not  have  a  disconnecting  device  pro- 
vided a  fuse  puller  is  available. 
111.55-10  (c)  (2)  A  single  disconnecting 
means  may  be  used  to  disconnect  a 
group  of  circuits  each  protected  by 
fuses  or  thermal  cutouts  under  the 
conditions  described  in  Paragraph 
111.45-30  (o). 

111.55-10  (d)  Arcing  or  suddenly-moving 
parts.  Arcing  or  suddenly-moving  parts 
shall  comply  with  the  requirements  of 
this  paragraph. 

111.55-10  (d)  (1)  Fuses  and  circuit 
breakers  shall  be  so  located  or  shielded 
that  persons  will  not  be  burned  or 
otherwise  injured  by  their  operation. 


(53) 


§  111.55-10  (d)  (2) 


UNITED    STATES    COAST    GUARD 


111.55-10  (d)  (2)  Handles  or  levers  of 
circuit  breakers,  and  similar  parts 
which  may  move  suddenly  in  such  a 
way  that  persons  in  the  vicinity  are 
liable  to  be  injured  by  being  struck 
by  them,  shall  be  guarded  or  isolated. 

111.55-15     Construction  and  use  of  ovcrcurrcnt 
devices 

111.55-15  (a)  Plug  fuses  of  the  Edison-base 
Type.  Plug  fuses  of  the  Edison-Base  type 
shall  not  be  emploj^ed. 

111.55-15  (b)  Plug  fuses  and  fuseholders  of 
Type  S.  Plug  fuses  and  fuseholders  of 
Type  S  may  be  employed  for  applications 
at  not  over  125  volts;  0  to  15  amperes, 
and  16  to  30  amperes. 

111 .55-1 5  (c)  Cartridge  fuses  and  fuseholders. 

Cartridge  fuses  may  be  used  for  applica- 
tions not  exceeding  600  volts,  0  to  600 
amperes. 

111.55-15  (d)  Marking  of  fuses.  Fuses 
shall  be  constructed  in  accordance  with 
UnderA\Titers'  Laboratories,  Inc.  Stand- 
ard for  Fuses  and  shall  be  marked  with 
the  approval  label  of  Underwriters' 
Laboratories,  Inc. 

111.55-15    (e)     Circuit    breakers.      Circuit 
breakers  shall  conform   to   the  require- 
ments contained  in  this  paragraph. 
111.55-15  (e)  (1)  Method    of    operation. 
In   general,   circuit  breakers  shall   be 
capable  of  being  closed  or  opened  by 
hand    without   employing   any   other 
source  of  power,  although  normal  op- 
eration may  be  by  other  power  s\ich 
as  electrical,  pneumatic,  and  the  like. 
Large  circuit  breakers  which  are  to  be 
closed  and  opened  by  eloclrical,  pneu- 
matic, or  other  power  shall  be  capable 
of  being  closed  by  hand  for  mainte- 
nance pur])oscs  and  shall  also  be  capa- 
ble of  being  tripped  by  hand  under 
load  without  the  use  of  power. 
in.55-15  (e)  (2)  Injury  to  operator.  Cir- 
cuit  breakers  shall   be   arranged   and 
mounted  so  that  their  operation  is  not 
likclv  to  injure  the  o])erator. 
1 1 1 .55-  15  (e)  Ci)   IndicaiioTi.  C  i  r  c  u  i  t 
breakers  sliull   indicate  whetlicr  they 
are  in  the  open  or  closed  position. 
111.55-15  (e)  (4)  Nonlamperable.    An 
air  circuit  breaker,    used    for    l)ranch 
circuits,  shall  be  of  such  design   that 
any  alteration  of  its  tri]»  j)oijit    (cnli- 
Ijration),  or  in  the  time  rcfjuired  for  its 
operation,  will  be  difficult. 
111.55   15   (e)    (5)     Markinri.     Circuit 
f>n'Hj<erH  hIiuII    \n\   marked    with    tlieir 
rating  in  hucIi  a  manner  that  the  mark- 
ing will  be  viHifjIe  after  installation. 


111.55-15  (e)  (6)  Construction  and  inter- 
rupting rating.  The  construction  and 
rating  of  feeder  and  branch-circuit, 
circuit  breakers  i-ated  not  more  than 
600  amperes  and  not  more  than  600 
volts  shall  conform  with  the  require- 
ments of  Underwriters'  Laboratories, 
Inc.  Standard  for  Branch  Circuit  and 
Service  Circuit  Breakers  except  that 
thermal  trip  circuit  breakers  shall  be 
calibrated  for  an  ambient  temperature 
of  50°  C  and  circuit  breakers  with 
interrupting  ratings  of  over  10,000 
amperes  may  be  rated  in  accordance 
with  the  National  Electrical  Manu- 
facturer's Association  Large  Circuit 
Breaker  Standard. 
111.55-15  (e)  (7)  Removable  from  front. 
Circuit  breakers  of  the  molded  case  type 
when  installed  on  generator  or  dis- 
tribution switchboards  shall  be  mounted 
or  arranged  in  such  a  manner  that 
the  circuit  breaker  may  be  removed 
from  the  front  \vithout  first  disconnect- 
ing copper  or  cable  connections  or 
deenergizing  the  supply. 
111.55-20  Interrupting  rating  of  fuses  and  cir- 
cuit breakers 

111 .55-20  (a)  General.  Any  circuit 
breaker  or  fuse  installed  at  a  point  in  the 
circuit  where  the  maximum  possible 
short-circuit  current  exceeds  its  inter- 
rupting rating  should  be  backed  up  by  a 
circuit  breaker  with  an  instantaneous 
trip  setting  not  more  than  90  percent  of 
the  interrupting  rating  of  tlie  device 
protected.  The  back-up  breaker  nearest 
the  so\U'ce  of  power  should  have  an  inter- 
ruption rating  not  less  than  the  maxi- 
mum short-circuit  cm-rent  available  at 
the  point  where  it  is  installed. 
111.55-20  (b)  Generator  circuit  breaker  as 
back-up  circuit  breaker.  Generator  cir- 
cuit breakerfs)  shall  not  serve  as  the 
back-up  circuit  breaker(s)  for  distribu- 
tion of  feeder  circuit  breakers. 

Ill  .55-20  (c)  Calculation  of  short-circuit  cur- 
rents. Unl(>ss  j)recise  calculations  are 
submitted  for  review,  the  maximmn 
short-circuit  current  of  a  dii'CH't-cuirent 
system  will  be  assumed  to  be  ecpuil  to  ten 
times  tlie  combijied  normal  rated  <nirrent 
of  all  generators  (excluding  s])are(s))  plus 
six  times  the  combined  normal  rated 
current  of  all  motois  which  may  be  in 
operation  sinnilt-iuieously.  On  alterna- 
ting-current systems,  the  maximum 
shoi-t-cii-cuit  current  will  ho.  assumed  to 
be  e(pin,l  to  ten  times  (he  combined  nor- 
mal rated  current  of  all  generators  (ex- 
cluding 8])arc(8))    plus   three   times  the 
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combined  normal  rated  current  of  aU 
motors  which  may  be  in  operation 
simultaneousl3\ 

111.55-25     System  protection 

111.55-25  (a)  General.     Insofar  as  is  pos- 
sible,   the   selection,    arrangements   and 
performance  of  the  various  overcurrent 
protective  devices  should  be  made  with 
the  folloA\"ino:  objectives  in  mind  as  de- 
scribed in  this  paragraph: 
111.55-25  (a)  (1)     Continuity  of  service. 
Continuity  of  service  under  short-cir- 
cuit conditions  thi'ough  the  selective 
operation    of    the    various    protective 
devices. 
111.55-25  (a)  (2)     High  speed  clearance. 
High  speed  clearance  of  low  impedance 
short  circuits  in  order  that  short-cir- 
cuit currents  of  large  magnitude  will 
cause  minimum  damage  to  the  system 
and    equipment    and    minimize    the 
hazard  of  fire. 

111.60    WIRING    METHODS    AND    MATE- 
RIALS 

1 1 1 .60-1      Electric  cable 

111 .60-1  (a)  General.  The  intent  and  pur- 
pose of  this  section  is  to  provide  that 
conductors  shall  have  mechanical 
strength,  insulation,  and  ciu-rent-carrying 
capacity  adequate  for  the  particular  con- 
ditions under  which  they  are  used. 

111.60-1  (b)  Construction.  Electric  cables 
shall  be  constructed  and  tested  by 
the  manufacturer,  in  accordance  with 
the  requh'ements  of  Section  18,  AIEE 
Standard  No.  45. 

111.60-1  (b)  (1)  Classes  oj  cables.     The 
classes    of    cables    covered    by    this 
standard  are: 
111.60-1  (b)  (1)  (i)  Lightmg  and  power 

cable; 
111.60-1  (b)  (1)  (ii)  Interior  communi- 
cation cable; 
111.60-1  (b)  (1)  (iii)  Inter-cabm  tele- 
phone cable; 
111.60-1  (b)  (1)  (iv)  Bell  wire;  and, 
111.60-1  (b)  (1)  (v)  Switchboard  wire. 
111.60-1  (b)  (2)  Cable  classes  by  type  of 
insulation.     The    above     cables     are 
classed  in  accordance  with  the  type  of 
conductor  insiilation  as: 
111.60-1  (b)  (2)  (i)  Rubber  insulated; 
111.60-1  (b)  (2)  (ii)  Varnished-cambric 

insulated ; 
111.60-1    (b)    (2)    (iii)    Asbestos-var- 
nished-cambric insulated;  and, 
111.60-1    (b)   (2)   (iv)  Thermoplastic- 
asbestos  insulated. 
111.60-1  (b)   (3)  Cable  classes  by  type  of 
mechanical  covering.   The  above  cables 


are  classed  in  accordance  with  the  type 

of  mechanical  covering  as: 

111.60-1  (b)  (3)  (i)  Armored; 

111.60-1  (b)  (3)  (ii)  Leaded  and 
armored ; 

111.60-1  (b)  (3)  (iii)  Impervious 
sheathed  and  armored; 

111.60-1  (b)  (3)  (iv)  Reinforced  rubber 
sheathed  and  armored;  and 

111.60-1  (b)  (3)  (v)  Braided  (applica- 
ble only  to  bell  wire  and  switch- 
board wu'e). 

Ill  .60-1  (c)  Cable  marking.  Cable  cona- 
plying  with  the  requirements  of  this 
section  shall  be  identified  by  providing  a 
marker  tape  under  the  cable  sheath. 
The  marker  tape  shall  give  at  regular 
and  frequent  intervals:  (1)  manufacturer, 
(2)  applicable  specification  and  its  edi- 
tion, and  (3)  year  of  manufactui'e. 

Ill  .60-1  (d)  Cable  applications 

111.60-1  (d)  (1)  Damp  or  wet  locations. 
Electric  cable  for  installation  in  damp 
or  wet  locations  shall  be  leaded  and 
armored,  reinforced  rubber  sheathed 
and  armored,  or  impervious  sheathed 
and  armored.  The  cable  insulation 
may  be  either  rubber,  varnished-cam- 
bric, asbestos-varnished-cambric,  or 
thermoplastic-asbestos,  except  that 
rubber  insulated  power  and  lighting 
cables  shall  not  be  used  in  locations 
where  the  ambient  temperature  ex- 
ceeds 50  degrees  C. 

111.60-1  (d)  (2)  Corrosive  locations.  The 
armor  of  cables  in  corrosive  locations 
shall  be  either  bronze  or  aluminum. 

111.60-1  (d)  (3)  Dry  locations.  Cables  for 
installation  in  dry  locations  shall  be 
either  rubber  insulated  and  armored  or 
any  of  the  cables  specified  in  Subpara- 
graph 111.60-1  (d)  (1)  if  for  damp 
or  wet  locations. 

111.60-1  (d)  (4)  Power  and  lighting 
cable.  Cable  for  power  and  lighting 
applications  shall  be  power  and  light- 
ing cable  of  the  types  described  in  this 
subpart. 

111.60-1  (d)  (5)  Interior  communication 
cable.  Cable  for  interior  communica- 
tion apparatus  operating  on  potentials 
not  exceeding  300  volts  shall  be  either 
interior  communication  cable  or  power 
and  lighting  cable  of  the  types  de- 
scribed in  this  subpart. 

111.60-1  (d)  (6)  Inter-cabin  telephone 
cable.  Inter-cabin  telephone  cable  may 
be  used  for  telephone  systems  installed 
for  the  convenience  of  passengers  or 
crew  and  not  essential  for  the  opera- 
tion of  the  vessel. 
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111.60-1  (d)  (7)  Bell  ^vire.  Bell  wire 
may  be  used  for  call  bell  circuits  of  25 
volts  or  less  installed  for  the  conven- 
ience of  passengers  or  crew  if  properly 
installed  in  protected  raceways. 

111.60-1  (d)(8)  Svntchboard  wire.  Switch- 
board wire  may  be  used  only  on  switch- 
boards, motor  controllers  and  the  like. 


111 .60-1  (e)  Current-carrying  capacity 

111.60-1  (e)  (1)  General.  The  maximum 
current-carrying  capacities  of  electric 
cables  for  continuous  service  are  given 
in  Tables  111.60-1  (e)  (1)  (i)  and 
111.60-1  (e)  (1)  (ii),  and  no  cable  shall 
be  permitted  to  carry  a  current  con- 
tinuously in  excess  of  those  values. 


Table  111.60-1  (e)  (1)  (i) — Wires  and  cables^ — Maximum  current-carrying  capacities,  direct-current,  for  continuous 
service,  50  degrees  C  ambient  ^  ^  (concentric  stranding,  600  volts  *  or  less,  direct-current) .  (Alternating-current  ratings 
for  cables  are  the  same  as  given  for  direct  current  up  to  700,000  circular  mils;  for  700,000  circular  mils  and  above,  see 
'Table  111.60-1  (e)  (1)  (ii)) 


Conductor  size 

Current  in  amperes 

l-conductor 

2-conductor 

3-eonductor 

Area 
(Circular  Mils) 

Nearest 
AWG 

R 

vc 

AVC 

R 

VC 

AVC 

R 

VO 

AVC 

2, 000, 000 
1, 750, 000 
1,500,000 
1,250,000 
1,000,000 

950  000 

1,048 
934 

1,380 

1,538 

1  231 

1  373 

846 

1,095 

1,228 

743 

970 

1  020 

640 

831 

925 

" 

617 
592 

812 

779 

904 
866 

900,000 
850  000 

578 
657 

752 
725 

838 
807 

800,000 
750,000 

700,000 
650,000 

538 

696 

776 

516 

666 

741 

486 

623 

694 

382 

503 

560 

331 

428 

476 

600,000 

466 

597 

665 

363 

481 

535 

317 

407 

452 

550,000 

441 
418 
392 
369 
340 
301 
270 
241 

563 
534 
498 
464 
429 
389 
348 
310 

627 

594 
554 
516 
477 
432 
387 
345 

344 
323 
306 
284 
261 
238 
212 
193 

462 
431 
406 
377 
351 
315 
281 
254 

514 
480 
452 
418 
390 
351 
312 
283 

302 

285 
265 
248 
230 
209 
186 
169 

386 
367 
341 
319 

294 
267 
238 
215 

428 

500, 000 

408 

450,000 

379 

400,000 

354 

350,000 

327 

300,000 

297 

250, 000 

261 

212,000 

4/0 

239 

168, 000 

3/0 

208 

273 

304 

167 

223 

248 

148 

187 

208 

133, 000 

2/0 

180 

237 

264 

145 

194 

214 

130 

163 

181 

lot),  000 

1/0 

155 

206 

229 

128 

170 

189 

112 

142 

158 

83,  7()f) 

1 

133 

177 

197 

111 

148 

165 

98 

122 

135 

6f>,  400 

2 

115 

152 

169 

96 

128 

142 

86 

106 

118 

.52,  cm 

3 

99 

132 

147 

85 

111 

124 

75 

92 

102 

41,700 

4 

85 

111 

127 

74 

97 

108 

66 

80 

89 

33,  100 

5 

71 

yy 

110 

64 

85 

95 

57 

70 

78 

26,  300 

6 

63 

86 

90 

50 

74 

82 

49 

61 

67 

20,  800 

7 

54 

74 

82 

49 

64 

71 

44 

52 

68 

16,  .500 

8 

46 

(;(•) 

73 

42 

65 

(U 

39 

46 

61 

10.400 

10 

34 

4fl 

54 

32 

42 

47 

29 

35 

39 

6,530 

12 

24 

32 

35 

22 

27 

30 

21 

23 

26 

4.110 

14 

15 

20 

11 

19 

13 

17 

•  The  values  (dven  In  this  table  may  be  used  provided  the  cable  installation  is  limited  to  double  banking.    Where  this  limitation  is  exceeded,  the 
value.s  Klveti  in  this  tJible  shall  be  'Iccn'ise  1  5  per  cent  for  km:\\  ;iililltlon;il  hiuik. 
>  The  values  Riven  In  this  table  are  based  upon  an  ainbl(^nt  temperature  of  .'lO  denrccs  C  atid  iniixliiiiim  coniUicloi-  Icmpoiature  of: 

75  dcxrfics  C  for  rubber  f  U)  Insiilaleil  piibles; 

8.''i  rlcRrees  C  lor  varnlshed-i^aiiibrle  fV'C)  Insulated  cables;  and 

95  deKrees  C  for  asbestos-vrirnlslied-cambrlc  (AVC)  insulated  cables. 

t  If  ambient  temperatures  differ  from  60  degrees  C  the  value  shown  above  shall  1m'  riuilllpllecl  by  I  he  following  factors: 


Type  of  f'lihlcfS 

Amblenl  lemperaturo 

40  degrees  (; 

00  degrees  V, 

70  degrees  C 

Uubbor  itiHulaU'd  cublos -   

1.18 

1.13 

0.84 

A  1                    lied-oumbric  Insulated  cables. . 

1.11 

0.88 

0.78 

•  For  vollnces greater  than  WX)  vollit,  current  ruling  shall  bodecioased  2per(M!nlfor  eaeh  Ihoiisand  volts  Ineroiise  over  600  volts. 
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111.60-1  (e)  (2)  Conductors  in  multiple. 
Conductors  may  be  run  in  multiple 
provided  they  are  of  the  same  length 
and  have  the  same  circular  mil  area 
and  type  of  insulation.  Where  con- 
ductors are  run  in  multiple,  they  shall 
be  arranged  and  terminated  at  both 
ends  in  such  a  manner  as  to  insure 
equal  division  of  the  total  current 
between  all  conductors  that  are  in- 
volved. 

111.60-1    (f)     Temperature    limitation.      No 

cable  shall  be  used  under  such  condition 
that  its  temperature,  even  when  carry- 
ing current,  will  exceed  the  temperatures 
specified  m  Table  111.60-1  (e)  (1)  (i)  for 
the  type  of  msulation  involved. 

Table  111.60-1  (e)  (1)  (ii)  ' — Wires  and  cables — 
MaTinntm  current-carrying  capacities,  alternating 
current  for  continuous  service  {values  are  in  amperes^ 
600  volts  or  less).  (Alternating-current  ratings  for 
cables  of  less  than  700,000  circular  mils  are  the  same  as 
those  for  cables  given  in  Table  111.60-1  (e)  {1)  (i).) 

60-CYCLE  ALTERNATING  CURRENT 


Conductor 
size 

Concentrically  stranded 
conductor 

Annular  conductor 

Area  in 

circular 

mils 

Rubber 
Insulated 

Var- 
nished- 
cambric 
insulated 

Asbestos- 

var- 

nished- 

cambric 

insulated 

Var- 
nished- 
cambric 
insulated 

Asbestos- 

var- 
nished- 
cambric 

insulated 

2. 000,  000 

1,750,000 

1,500,000 

1.250.000 

1.000,000 

950,000 

900,000 

850,000 

800,000 

750,000 

700,000 

932 
864 
791 
719 
631 
609 
587 
568 
548 
529 
509 

1,229 
1,125 
1,02S 
920 
808 
790 
760 
735 
711 
683 
656 

1,440 

1,305 

1,199 

1,070 

925 

899 

867 

838 

803 

775 

740 

1,417 

1,294 

1,160 

1,021 

877 

840 

803 

777 

747 

708 

675 

1,590 

1,450 

1,315 

1.150 

990 

955 

920 

885 

848 

810 

775 

'  Footnotes  1, 2, 3,  and  4  of  Table  111.  60-1  (e)  (1)  (1)  are  applicable  to 
this    table. 

Ill  .60-1  (g)  Conductor  size  for  varnished- 
cambric  insulated  cables.  Varnished- 
cambric  insulated  power  and  lighting 
cables  in  sizes  smaller  than  No.  12  AWG 
shall  not  be  used.  Rubber  or  asbestos- 
varnished-cambric  insulated  power  and 
lighting  cables  may  be  used  in  size  No. 
14  AWG  and  larger. 

111 .60-5  Portable  electric  cord  and  fixture  wire 
111.60-5  (a)  General.  The  construction 
of  portable  electric  cords  and  fixture 
wire  shall  be  in  accordance  with  Under- 
writers' Laboratories,  Inc.,  Standard  for 
Flexible  Cord  and  Fixture  Wire. 

111.60-5  (b)  Application,  portable  cords. 
Portable   cords   may   be   used   only   for 


the    connection    of    portable    lamps    or 
appliances    and    for    the    connection    of 
stationary    lamps    or   small    stationary 
equipment  not  suitable  for  fixed  wiring. 
When  used   they  shall  be  of   the  type 
indicated  in  this  paragraph,  or  better. 
111.60-5  (b)  (1)  Damp  or  wet  locations. 
Portable  cords  for  use  in  damp  or  wet 
locations  shall  be  type  S,  ST,  or  SU, 
and  portable  cords  for  use  where  ex- 
posed to  oil  or  oil  vapor  shall  be  type 
SO,  or  SUO. 
111.60-5    (b)    (2)  Dry    locations.     Por- 
table cords  for  use  in  dry  locations 
and  not  for  hard  services  shall  be  type 
K,  SJ,  SJO,  SJT,  C,  PD,  P-2,  PW-2, 
AVPD,  or  one  oif  the  types  listed  for 
damp  or  wet  locations  in  Subparagraph 
111.60-5  (b)  (1). 
111.60-5     (b)     (3)  Hard    service.     Any 
portable  cord  subjected  to  hard  serv- 
ice shall  be  one  of  the  types  specified 
in  Subparagraph  111.60-5  (b)  (1)  for 
damp  or  wet  locations. 
Ill  .60-5  (c)  Allowable   current-carrying  ca- 
pacity.    The  allowable  current-carrying 
capacities  of  flexible  cord  and  fixture  wire 
are  given  in  Table  1 1 1.60-5  (c). 

Ill  .60-5  (d)  Conductor  size.    Portable  cord 

or  fixture  wire  shall  not  be  smaller  than 

No.  18  AWG. 
Ill  .60-5  (e)  Splices.     Portable  cords  shall 

be    used    only    in    continuous    lengths 

without  splices  or  taps. 

Ill  .60-5  (F)  Pull    at    joints    and    terminals. 

Portable  cords  shall  be  so  connected  to 
devices  and  to  fittings  that  tension 
will  not  be  transmitted  to  joints  or 
terminal  screws.  This  shall  be  accom- 
plished by  a  knot  in  the  cord,  winding 
with  tape,  by  a  special  fitting  designed 
for  that  purpose,  or  by  other  equiva- 
lent means. 

Ill  .60-5  (g)  Fixture  wire,  application.     Fix- 
ture wire  may  be  used  in  the  interior  of 
lightmg  fixtures,   instruments,   and   the 
like.     Wlien  used,  fixture  wire  shall  be 
one  of  the  types  covered  in  this  paragraph. 
111.60-5  (g)  (1)    Type  AF  fixture  shall  be 
used  for  applications  where  the  tem- 
perature will  exceed  90°  C  and  for  the 
wiring   of   all   mogul-base   screw-shell 
lampholders. 
111.60-5   (g)   (2)  Type  AF  fixture  wh-e 
shall  be  used  for  wiring  lighting  fix- 
tures provided  with  other  than  mogul- 
base   screw-shell  lampholders,   except 
that  type  CF  fixture  wire  may  be  used 
where  the  temperature  does  not  exceed 
90    degrees    C,    types    RFH-2    and 
FFH-2  fixture  wire  may  be  used  where 
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the  temperature  does  not  exceed  75 
degrees  C,  and  types  TF,  TFF,  RF-2, 
and  FF-2  fixture  wire  may  be  used 
where  the  temperature  does  not  exceed 
60  degrees  C. 
111 .60-5  (h)  Fixture  wire,  voltage  limitation. 
Fixture  wire  shall  not  be  used  for  ap- 
plications exceeding  300  volts. 
Ill  .60-5  (i)  Fixture  wire,  stranded.     Fixture 
wire  shall  be  of  the  stranded  type. 

Table  111.60-5  (c) — Maxrmum  current-carrying 
capacities  in  amperes 


Flexible  cord 

Fixture  wire 

Rubber 
types 
PW-2, 
P-2,  C, 
PD 

Rubber 

types  S,  so, 
SJ,  SJO 

Type 
AVPD 

Rubber 
types 
RF-2, 
FF-2, 

RFH-2. 

FFH-2 

Thermo- 
plastic 
types  TF, 
TFF 

Size 
AWG 

Thermo- 
plastic 
Types  ST, 
SJT 

Cotton 
Type  CF 

Asbestos 
Type  AF 

18 
16 
14 
12 

5 
7 
15 
20 
25 
35 
45 
60 
80 

7 
10 
15 
20 
25 

17 
22 
28 
36 
47 

5 
7 

6 
8 
17 

10 

g 

6 

4 

2 

1 1 1 .60-1 0     Wire  and  cable  installation 
1 1 1 .60-1 0  (a)  Propulsion  cables 

111. GO- 10  (a)  (1)  Splices  and  terminals. 
Propulsion  cables  are  to  have  no 
splices  or  joints  except  terminal  joints, 
and  all  cable  terminals  arc  to  be 
effectively  sealed  against  the  admis- 
sion of  moisture  or  air;  similar  pre- 
cautions should  be  taken  during  in- 
stullalion  by  scaling  all  cable  ends 
until  the  terminals  are  permanently 
attached.  Cable  supports  are  to  be 
strong  enough  to  withstand  short- 
circuited  c/mditioiis;  they  are  not  to 
be  s[)ac('(l  more  than  ;•()  inches  apart 
and  arc  to  be  arranged  t,o  prevent 
chiifing  of  the  cable. 

111.00-10  (aj  (2)  Suuik-coiuluctor  aller- 
naiinfj-ciirrerd cables.  Single-conductor 
alternating-current  cables  are  to  be 
Hii[)[)orled  on  nonfragih^  insulators, 
and  ihr-  prf>t,ective  metal  (covering  of 
each  run  of  cable  should  be  grouiuh^d 
at  thf  rnidfllr'  only.  ( 'losed  magnetic 
circuits  around  inrlividual  cables  are 
ric)t  [xrniitte*!  and  /riagnelif:  materials 
bflwccn  fables  of  a  grout)  should  be 
avoided.     In  order  t,o  miniiriizc;  harm- 


ful inductive  effect,  cables  in  groups 
of  considerable  length  should  be  trans- 
posed. 

111.60-10  (a)  (.3)  Multi-conductor  alter- 
nating-current cables.  Multi-conductor 
alternating-current  cables  are  to  be 
mounted  on  approved  supports  and 
the  lead  sheath  grounded  at  several 
points. 

111.60-10  (a)  (4)  Deck  and  bulkhead  pen- 
etrations. Deck  and  bulkhead  penetra- 
tion shall  comply  \\ath  the  require- 
ments of  Subparagraph  111.60-10  (b) 
(4). 
111.60-10  (b)  Ship's  service  cables 

111.60-10  (b)  (1)  Cable  joints  and  seal- 
ing. The  cable  ends  of  all  feeders  and 
power  branch  circuits  to  vital  auxili- 
aries are  to  be  effectively  sealed  against 
the  admission  of  moisture  by  methods 
such  as  taping  in  combination  with 
insulating  compound. 

111.60-10  (b)(2)  Cable  supports  and  radii 
oj  bends.  Wliere  cables  are  run  in 
groups  they  should  preferably  be  sup- 
ported in  metal  hangers  arranged  as 
far  as  practicable  to  permit  painting 
of  the  surrounding  structure  without 
undue  disturbance  to  the  installation. 
Single  cable  runs  may  be  supported 
by  metal  clips  screwed  directly  to  deck 
or  bulkhead  except  on  watertight 
bulkheads.  Cables  grouped  in  a  single 
hanger  should  be  limited  preferal)ly 
to  two  banks.  Supports  are  to  be 
spaced  no  more  than  18  inches  apart 
where  vertical  and  14  inches  where 
horizontal.  Cables  running  trans- 
versely to  and  supported  by  clips  or 
straps  on  the  under  side  of  beams 
should  be  run  on  backing  plates,  cable 
racks,  or  the  equivalent.  Metal  sup- 
ports should  be  designed  to  secure  the 
cable  without  damage  to  insulation  or 
armor  and  are  to  be  so  arranged  that 
the  cable  will  bear  over  a  length  of  at 
least  %  inch.  Leaded  and  armored 
cables  shall  not  be  bent  to  a  smaller 
radius  than  8  cable  diameters;  other 
cables  may  be  bent  to  a  6-cable  diam- 
eter radius. 

1 1 1 .60-10 (b)(3)  Alternating-current  cable 
installations.  In  order  to  avoid  over- 
heating by  induction,  all  phase  wires 
should  be  (contained  within  the  same 
armor  by  use  of  iiiulti|)le  conductor 
ca,bleH.  Single-conductor  cables  may 
be  used,  how(!V(>,r,  wlu^'c  carrying  neg- 
ligible curfcnts  or  wlicfe  ther(^  are  no 
closed  magnetic  circuits  around  the 
individual  cables. 
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111.60-10  (b)  (4)  Deck  and  bulkhead  pen- 
etrations. Where  cables  pass  thi-ough 
watertight  decks  or  bulkheads,  a 
watertight  stuffing  tube  shall  be  em- 
ployed. Wliere  cables  pass  thi-ough 
nonwatertight  bulkheads,  deck  beams, 
or  similar  structural  parts  where  the 
bearing  surface  is  less  than  one-fourth 
inch,  the  holes  shall  be  fitted  with 
bushings  having  rounded  edges  and  a 
bearing  surface  for  the  cable  of  at  least 
one-fourth  inch  in  length.  Where 
cables  pass  through  nonwatertight 
bulkheads,  deck  beams,  or  similar 
structm-al  parts  where  the  bearing 
surface  is  one-fourth  inch  or  greater  in 
length,  all  burrs  shall  be  removed  in 
way  of  the  hole  and  sharp  edges  shall 
be  eliminated.  Where  cables  pierce 
main  vertical  zone  bulkheads,  arrange- 
ments shall  be  made  to  ensure  that  the 
fire-resistance  of  the  bulkheads  is  not 
impaired. 

111.60-10  (b)  (5)  Grounding  of  cable  metal- 
lic covering.  Each  lead  covered  cable 
and  each  armored  cable  are  to  have  the 
metallic  covering  electrically  and 
mechanically  continuous  and  grounded 
to  the  metal  hull  at  each  end  of  the  run, 
except  that  final  sub-circuits  may  be 
grounded  at  the  supply  end  only. 

111.60-10  (b)  (6)  Mechanical  protection. 
All  cables  in  bunl\;ers,  and  where  par- 
ticularly liable  to  damage  such  as  loca- 
tions in  way  of  cargo  ports,  hatches, 
tank  tops,  and  where  passing  through 
decks,  shaU  be  specially  protected  by 
removable  metal  coverings,  angle 
irons,  pipe  or  other  equivalent  means. 
All  such  metallic  coverings  are  to  be 
electrically  continuous  and  effectively 
grounded  to  the  metal  hull.  Horizon- 
tal pipes  or  the  equivalent  used  for 
cable  protection  should  be  provided 
with  adequate  drainage  holes,  and, 
where  they  are  carried  through  decks 
or  bulkheads,  arrangements  should  be 
made  to  insure  the  integrity  of  the 
water-  or  gas-tightness  of  the  structure. 

111.60-10  (b)  (7)  Generator  cables.  Gen- 
erator cables  are  not  to  be  installed  in 
the  bilges. 

111.60-10  (b)  (8)  Feeder  cables.  Feed- 
ers of  every  description  shall  be  lo- 
cated with  a  view  to  avoiding,  as  far  as 
practicable,  spaces  where  excessive 
heat  and  gases  may  be  encountered  as 
well  as  spaces  where  they  may  be  ex- 
posed to  damage  such  as  exposed  sides 
of  deck  houses.  Electrical  conductors 
shall  not  enter  oil  tanks  nor  shall  they 


pass  through  cofferdams  immediately 
adjacent  to  and  extending  below  the 
top  of  the  oil  tanks  except  that  branch 
circuits  may  be  installed  in  accordance 
with  Section  111.60-40. 

111.60-10  (b)  (9)  Cables  behind  paneling. 
Cables  may  be  installed  behind  panel- 
ing provided  all  connections  are  readily 
accessible  and  the  location  of  concealed 
connection  boxes  is  indicated. 

111.60-10  (b)  (10)  Cables  behind  sheath- 
ing. Cables  may  be  installed  behind 
sheathing  but  they  must  not  be  in- 
stalled behind  nor  imbedded  in  struc- 
tural insulation;  they  should  pass 
through  such  insulation  at  right  angles 
and  should  be  protected  by  continuous 
pipe  with  a  stuffing  tube  at  one  end. 
For  deck  penetrations  this  stuffing  tube 
should  be  at  the  upper  end  of  the  pipe 
and  for  bulkhead  penetrations  it 
should  be  on  the  uninsulated  side  of 
the  bulkhead.  For  refrigerated  space 
insulation  the  continuity  of  the  pipe 
should  be  broken  by  the  insertion  of 
an  insulated  coupling  of  phenolic  or 
similar  material  to  minimize  sweating 
of  the  pipe  and  adjacent  bulkhead. 

111.60-10  (b)  (11)  Bell  wire.  Bell  wire 
may  be  run  in  tubing  or  moulding  or 
the  equivalent.  All  splices  are  to  be 
made  at  outlets  or  connection  boxes. 

111.60-10  (b)  (12)  Lightning  ground  con- 
ductor. Lightning  ground  conductor 
should  be  fitted  to  each  wooden  mast 
or  topmast.  They  need  not  be  fitted 
to  steel  masts. 

111.60-15     General     requirements     for     wiring 
methods 
111  .60-1  5  (a)  Feeder  and  branch  continuity. 

Each  feeder,  and  branch  circuit  cable 
supplying  a  single  energy  consuming 
appliance  shall  be  continuous  tlu-oughout 
their  lengths,  except  that  a  cable  of  large 
size  or  exceptional  length  may  be  spliced 
in  a  suitable  junction  box  to  effect 
greater  ease  of  installation. 
1 1 1 .60-1 5  (b)  Boxes  at  outlets.  An  outlet 
bo.x  shall  be  installed  at  each  outlet, 
switch,  receptacle,  or  junction  point.  In 
the  complete  installation,  each  outlet  or 
junction  box  shall  be  provided  with  a 
cover  unless  a  fixtm*e  canopy,  switch 
cover,  receptacle  cover,  etc.,  is  used. 

111.60-15  (c)  Cablesenteringboxes.  Cables 
entering  boxes  or  fittings  shall  be  pro- 
tected from  abrasion,  and  shall  conform 
to  the  requirements  of  this  paragraph. 
111.60-15  (c)  (1)  Openings  through 
which  conductors  enter  shall  be  ade- 
quately closed. 
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111.60-15  (c)  (2)  The  cable  armor  shall 
be  secured  to  the  box  or  fitting. 

111.60-15  (c)  (3)  In  damp  or  wet 
locations  the  cable  entrance  shall  be 
made  watertight  by  means  of  aterminal 
or  stuffing  tube. 

1 1 1 .60-1 5  (d)  Splices  and  taps 

111.60-15  (d)  (1)  Conductors  shall  be  so 
spliced  or  joined  as  to  be  mechanically 
and  electrically  secure  without  solder 
and,  unless  an  approved  splicing  devdce 
is  used,  shall  then  be  either  soldered 
with  a  fusible  metal  or  alloy,  or  brazed, 
or  welded.  All  splices  and  joints  shall 
be  covered  with  an  insulation  equiva- 
lent to  that  on  the  original  conductor. 

111.60-15  (d)  (2)  If  not  subjected  to  a 
temperature  higher  than  75°  C,  a 
splice  or  joint  shall  be  covered  with 
rubber  or  thermoplastic  tape,  secm^ed 
in  place  by  an  outer  winding  of  friction 
tape,  or  with  a  standard  combination 
tape,  or  as  specified  in  Subparagraphs 
111.60-15  (d)  (3)  or  111.60-15  (d)  (4). 

111.60-15  (d)  (3)  If  subjected  to  a 
temperatiu-e  higher  than  75°  C  but  not 
higher  than  90°  C,  a  splice  or  joint 
shall  be  covered  with  asbestos  cord  or 
tape  seciired  in  place  by  an  outer  wind- 
ing of  friction  tape,  or  bonded  with 
water-glass  (sodium  silicate),  or  as 
specified  in  Subparagraph  111.60-15 
(d)  (4). 

111.60-15  (d)  (4)  If  subjected  to  a  tem- 
perature higher  than  90°  C,  a  splice  or 
joint  shall  be  covered  with  asbestos 
cord  or  tape  bonded  with  water-glass. 

111.60-15  (d)  (5)  Other  methods  of  in- 
sulating splices  and  taps,  such  as 
wrapping  with  layers  of  varnished- 
cambric  tape  followed  by  painting  with 
insulating  varnish,  when  properly  done, 
arc  also  acceptable. 

111.60-15  (d)  (6)  Rubber  and  thermo- 
plastic insulating  tapes  shall  be  of  a 
type  listed  as  approved  by  Under- 
writ(!rs'  Laboratories,  Inc. 

111 .60-1  5  (e)  Connections  to  terminals 

111.00  15  (e)  (1)  Omiicction  of  con- 
diiflors  to  temnipal  parts  shall  insure  a 
thoroughly  good  comiectioii  without 
damaging  the  conductors  and  shall  be 
made  t>y  nuians  of  preHsiirc  connectors, 
Hol(l(!r  lugs,  or  splices  to  flexible  leads 
either  soldered,  brazed,  or  welded, 
except  that  No.  10  or  smaller  con- 
diictrjrs  may  be  conncftcd  by  means  of 
chi/rips  or  screws  with  tcririlTial  |)lates 
liaving  uptiinuid  lugs.  'rcniiinaJH  for 
more  ihfui  onr;  con<liicl/)r  Hhall  be  of  a 
type  approved  for  that  purpose. 


111.60-15  (e)  (2)  Connectors,  wire  nuts, 
or  lugs  of  the  set-screw  type  shall  not 
be  used  with  stranded  conductors 
smaller  than  No.  14  AWG  unless  pro- 
vided with  a  nonrotating  follower 
traveling  with  the  set  screw  and 
making  pressure  contact  with  the 
conductor. 

111.60-15  (e)  (3)  Pressure-type  wire 
connectors,  fixture  splicing  connectors, 
and  soldering  lugs  shall  conform  to  the 
requirements  of  Underwriters'  Lab- 
oratories, Inc.,  Standard  for  Wire 
Connectors  and  Soldering  Lugs,  and 
shall  be  so  listed  by  Underwriters' 
Laboratories,  Inc. 

111.60-15  (e)  (4)  Terminal  blocks  shaU 
employ  terminal  screws  not  smaller 
than  6-32,  and  spacings  not  less  than 
that  shown  in  Table  111.60-15  (e)  (4). 

Table  111.60-15  (e)  (4) — Terminal  Block  Spacings 


Voltage  involved 

Minimum    spacings    in 
inch    between    parts    of 
opposite     polarity     and 
between   live   parts   and 
ground 

Through  air 

Over  surface 

0-250     -- 

y4 

H 

251-600      - - 

9i 

1 1 1 .60-20     Outlet  boxes 

111  .60-20  (a)  General.  The  requirements 
covered  by  this  section  are  applicable  to 
outlet  boxes  for  use  with  lighting  fix- 
tures, wiring  devices,  and  the  hke  having 
a  volume  not  more  than  100  cubic 
inches.  Boxes  of  large  size  will  require 
special  consideration  for  each  installa- 
tion. 

1 1 1 .60-20  (b)  Size.  Outlet  boxes  shall 
have  an  internal  depth  of  at  least  1% 
inches.  The  free  space  within  an  outlet 
box  for  each  conductor,  not  counting 
fixture  wu'cs,  shall  be  not  less  than  that 
given  in  Table  111.60-20  (b).  Table 
111.60-20  (b)  applies  where  no  fitting  or 
devices,  such  as  cable  clamps,  hickeys, 


Table  111.60-20  {h)— Outlet  Box  Size 

A  wo  size  of  conductor,  No.  — 

Froo  spivcu  in 

culilc  inches  for 

oiidi  conductor 

within  box 

H      

12                  ..b.... 

2.0 
2. 20 

10               

2  5 

8                           

3.0 
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switches  or  receptacles,  are  contained  in 
the  box.  Wliere  one  or  more  such 
de\Hces  are  contained  in  the  box,  each 
such  device  shall  count  as  one  conductor. 
Each  conductor  terminated  in  the  box  is 
counted  as  one  conductor. 

111 .60-20  (c)  Degree  of  enclosure.  Outlet 
boxes  for  use  in  damp  or  wet  locations 
shall  be  of  watertight  construction. 

111.60-20  (d)  Mounting     and     grounding. 

Outlet  boxes  shall  be  securely  fastened 
in  place  and  grounded  to  the  hull  of  the 
vessel.  Outlet  boxes  of  watertight  con- 
struction shall  have  external  mounting 
feet  or  lugs. 
Ill  .60-20  (e)  Penetration  of  walls.  Holes 
in  the  walls  of  watertight  outlet  boxes 
for  the  purpose  of  providing  means  for 
the  attachment  of  parts  on  the  exterior 
thereof,  or  for  securing  the  cover  and  the 
like,  shall  not  penetrate  the  total  thick- 
ness of  the  box  wall. 
Ill  .60-20  (0  Construction.  The  construc- 
tion of  outlet  boxes  shall  conform  \vith 
the  requirements  of  UnderuTiters'  Labor- 
atories, Inc.,  Standard  for  Outlet  Boxes 
and  Fittings,  except  that  sheet  steel 
outlet  boxes  shall  not  be  installed  in  cor- 
rosive locations. 
111.60-25  Switches  and  circuit  breakers 
111.60-25  (a)  General  requirements 

111.60-25  (a)  (1)  Grounded  conductor. 
No  switch  or  circuit  breaker  shall 
disconnect  the  grounded  conductor  of 
a  circuit  unless  the  switch  or  circuit 
breaker  simultaneously  disconnects 
the  xmgrounded  conductor  or  con- 
ductors. 
111.60-25  (a)  (2)  Three-way  and  four- 
way  switches.  Three-way  and  four-way 
switches  shall  be  so  wired  that  all 
switching  is  done  only  in  the  un- 
grounded circuit  conductor. 
111.60-25  (a)  (3)  Enclosures.  Switches 
and  circuit  breakers,  except  pendent 
and  surface  type  snap  switches  and 
knife  switches  mounted  on  an  open- 
face  switchboard  or  panelboard,  shall 
be  of  the  externally  operative  type 
enclosed  in  metal  boxes  or  cabinets. 
111.60-25  (a)  (4)  Position  of  knife 
switches.  Single-throw  knife  switches 
shall  be  so  placed  that  gravity  will  not 
tend  to  close  them.  Double-throw 
knife  switches  may  be  mounted  so  that 
the  throw  will  be  either  vertical  or 
horizontal  as  preferred,  but,  if  the 
throw  be  vertical,  a  locking  device 
shall   be   provided   which   will   insure 


the    blade    remaining    in    the    open 
position  when  so  set. 
111.60-25     (a)     (5)   Circuit    connections. 
Knife  switches,  unless  of  the  double- 
throw  type,  shall  be  so  connected  that 
the  blades  are  dead  when  the  switch 
is  in  the  open  position.     Circuits  shall 
be    connected    to    the    fuse    end    of 
switches  and  to  the  coil  end  of  circuit 
breakers,    except    that   generators    or 
incoming  feeders   may   be   connected 
to  either  end  of  circuit  breakers. 
111.60-25  (a)  (6)  Accessibility  and  group- 
ing.    Switches  and  circuit  breakers,  so 
far    as    practicable,    shall    be   readily 
accessible  and  shall  be  grouped. 
111.60-25     (a)     (7)  Circuit    breakers    as 
switches.  A    circuit   breaker   operable 
directly  by  applying  the  hand   to   a 
lever  or  handle  may  serve  as  a  switch 
provided  it  has  the  number  of  poles 
required  for  such  switch. 
111.60-25    (a)    (8)   Grounding   of  enclo- 
sures. Enclosures  for  switches  or  cir- 
cuit breakers  shall  be  grounded. 
111.60-25  (a)  (9)  Knife  switches.  Knife 
switches   rated   for   more   than   1,200 
amperes  at  250  volts  or  less,  and  for 
more  than  600  amperes  at  251  to  600 
volts,  shall  be  used  only  as  isolating 
switches  and  shall  not  be  opened  under 
load.     To   interrupt   currents   greater 
than   1,200   amperes  at  250   volts  or 
less,   or  600   amperes  at  251   to  600 
volts,  a  circuit  breaker  or  a  switch  of 
special  design  approved  for  such  pur- 
pose  shall   be   used.     Knife   switches 
of  lower  rating  may  be  used  as  general- 
use  switches  and  may  be  opened  under 
load.     Motor-circuit  switches  may  be 
of  the  knife-switch  type.     (See  Para- 
graphs  111.45-30    (d),    111.45-30   (e) 
and  111.45-30  (f).) 
111.60-25     (a)     (10)     Rating    of    snap 
switches.  Snap  switches  shall  be  rated 
as    described    in    this    subparagraph 
depending  upon  the  load  controlled. 
111.60-25    (a)    (10)    (i)    Non-inductive 
loads.     For  non-inductive  loads 
other  than  tungsten-filament  lamps, 
switches  shall  have  an  ampere  rating 
not  less  than  the  ampere  rating  of 
the  load. 
111.60-25  (a)   (10)   (ii)    Tungsten-fila- 
ment   lamp    loads.     For    tungsten- 
filament  lamp  loads,  and  for  com- 
bined   tungsten-filament    and    non- 
inductive  loads,  switches  shall  have 
a    "T"    rating    not    less    than    the 
ampere  rating  of  the  load. 
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111.60-25  (a)  (10)  (iii)  Inductive  loads. 
Switches  controlling  inductive  loads 
shall  have  an  ampere  rating  twice 
the  ampere  rating  of  the  load,  unless 
they  are  of  a  type  approved  as  part 
of  an  assembly  or  for  the  purpose 
employed. 

111.60-25  (a)  (10)  (iv)  Motor-circuit 
switches.  For  switches  controlling 
motors  see  Section  111.45-30  and 
Subparagraph  111.60-25  (b)   (4). 

1 1 1 .60-25  (b)  Detail  requirements 

111.60-25  (b)   (1)   Circuit  breakers.  Cir- 
cuit breakers  shall  comply  with  Para- 
graph 111.55-15  (e). 
111.60-25    (b)    (2)  Knife   switches.  The 
construction   of   knife   switches    shall 
conform  to  the  requirements  of  Under- 
writers' Laboratories,  Inc.,  Standard 
for  Knife  Switches. 
111.60-25    (b)    (3)  Snap   Switches.  The 
construction    of   snap    switches    shall 
conform    with    the    requirements    of 
Underwriters'       Laboratories,       Inc., 
Standard  for  Snap  Switches,  and  the 
switches    shall    be    so    labeled.     The 
switches,  when  installed  in  an  outlet 
box  and  wired,  shall  have  minimum 
spacing  between  live  parts  and  ground 
of  one-fourth  inch,  through  air  or  over 
surfaces  for  potentials  of  250  volts  or 
less. 
111.60-25  (b)  (4)  Enclosed  switches.  En- 
closed switches  shall  conform  to  the 
requirements    of    Underwriters'    Lab- 
oratories, Inc.,  Standard  for  Enclosed 
Switches,    except    that    sheet    metal 
enclosures  shall  not  be  employed  for 
use  in  corrosive  locations  unless  one 
of  the  conditions  covered  in  this  sub- 
paragraph is  complied  with. 
111.60-25  (b)  (4)  (i)  The  enclosure  is 
fabricated  of  corrosion-resistant  ma- 
terial. 
111.60-25  (1))  (4)  (ii)  The  enclosure  is 
fabrifrated  of  sliect  steel  not  less  ihan 
one-eighth  inch  in  thickness  and  hot 
dip  galvanized  after  fabrication. 
111.60  25  fb)  (4)  (iii)  The  enclosure  is 
fabrica1(!d  of  slie(!t  st(!el  not  less  than 
tlin^e-sixteenlhs    inch    in    thi(;kness 
and  given  a  corrosion-resistant  finish 
innrcordance  with  Seel  ion  1  lO.i.'j-  40. 

111.60-30     Receptacle  outlets   and  attachment 
plugs 

1  1  1  .f)0  .'50  (m)  Jieceptacle  f)iillets  and 
attnclitnciit  plugs  for  the  attuclmient  of 
portable;  lumps,  tools,  and  similar  api)a- 
rutiis  siif)plie<l  as  slii})'H  erjuipincnt,  and 
oj)cniling  at  100  volts  or  more,  sliall  pro- 
vide a  groiMuling  poK'  jiiwl  a  grounding 


conductor  in  the  portable  cord  to  gi-ound 
the  dead  metal  parts  of  the  portable 
apparatus.  Portable  apparatus  shall  be 
deemed  to  be  any  apparatus  served  by 
means  of  a  flexible  extension  cord, 
whether  the  apparatus  is  permanently 
mounted  or  not. 

111.60-30  (b)  Receptacle  outlets  provided 
for  the  convenience  of,  and  located  in 
quarters  for,  passengers  or  crew  for  con- 
necting portable  razors,  radios,  and  other 
such  appliances  need  not  be  of  the  tA^pe 
providing  a  grounding  pole  if  operating 
at  a  potential  of  125  volts  or  less. 

111.60-30  (c)  Receptacle  outlets  of  the 
type  providing  a  gi'ounding  pole  shall  be 
of  a  distinctive  design  that  will  not 
accommodate  nongi-ounding  plugs,  ex- 
cept that  receptacle  outlets  installed  in 
accordance  with  paragi'aph  (b)  of  this 
section  may  be  of  a  type  that  will 
accommodate  both  grounding  and  non- 
grounding  plugs. 

111.60-30  (d)  Receptacle  outlets  for  use  in 
damp  or  wet  locations  shall  be  so 
designed  that,  when  the  plug  is  in  place, 
the  plug  will  be  held  in  positive  contact 
and  will  establish  and  maintain  a  water- 
tight integi'ity  of  the  enclosure. 

111.60-30  (e)  Receptacle  outlets  for  use  in 
damp  or  wet  locations  shall  be  so  designed 
that,  when  the  plug  is  not  in  place,  the 
plug  opening  may  be  closed  to  establish 
and  maintain  a  watertight  integrity  of 
the  enclosure.  Where  threaded  caps  are 
used  for  this  purpose,  the  cap  shall  be 
mechanically  fastened  to  the  cover  or 
enclosure  by  a  strong  link  or  hinged 
strap. 

111.60-30  (f)  Receptacle  outlets  for  use 
in  locations  exposed  to  the  weather 
shall  be  so  designed  that,  with  the  plug 
opening  uncovered,  water  will  not  collect 
in  the  interior  of  the  box. 

111.60-30  (g)  Receptacle  outlets  for  use 
in  locations  where  accessible  to  other 
than  (lua-lilied  persons  shall,  with  the 
plug  openijig  uncovered,  present  no  live 
parts.  Any  screw,  rivet,  contact,  or  the 
like,  which  is  accessible  and  in  electrica) 
conn(H;tion  with  any  live-metal  part, 
shall  be  lo(^at(Hl  in  a  hole  not  more  than 
%2-inch  in  diameter  a.nd  irciessed  not 
less  than  /(o-incli  in  (he  clear. 

1I!.()()-;U)  (h)  When  it  is  necessary  to 
transmit  current  in  one  direction  be- 
tween two  receptacle  outlets  by  means 
of  a  portable  cabh;  with  a  plug  on  eacli 
end  (such  as  a  battery  cliarging  lead 
betAveen  a  receptacle  outlet  on  a  ship 
iiiid    a  receptacle   outlet    in  a,  lifeboat), 
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the  plug  which  may  be  energized  when 
not  inserted  in  the  receptacle  outlet, 
shall  be  of  the  female  type  and  shall 
comply  with  the  requii'ements  of  Para- 
graph 111.60-30  (g). 

111.60-30  (i)  A  receptacle  outlet  installed 
on  a  lifeboat  for  the  purpose  of  con- 
necting it  to  the  ship's  electrical  system 
shaU  be  of  a  type  that  \vill  permit  the 
plug  to  puU  free  should  the  lifeboat  be 
lowered. 

111.60-30  (j)  Where  receptacle  outlets  on 
a  ship  are  connected  to  different  poten- 
tials, or  to  different  types  of  potentials, 
receptacle  outlet  types  shall  be  selected 
so  that  a  portable  device  cannot  be 
plugged  into  a  receptacle  outlet  of  an 
unsuitable  potential. 

111.60-30  (k)  Receptacle  outlets  and  plugs 
for  use  in  damp  or  wet  locations  shall  be 
constructed  of  corrosion-resistant  mate- 
rials), or  of  material  (s)  with  a  cor- 
rosion-resistant finish  (es),  except  that 
receptacle  outlets  and  plugs  for  use  in 
corrosive  locations  shall  be  constructed 
of  corrosion-resistant  material (s). 

111.60-30  (1)  Receptacle  outlets  and  plugs, 
when  installed  and  wu'ed,  shall  have  a 
minimum  spacing  between  live  parts 
and  ground  of  jl-inch  through  air  or 
over  surface  for  potentials  of  250  volts 
or  less. 

111.60-30  (m)  Interior  units  of  receptacle 
outlets  and  plugs  shall  conform  to  the 
requirements  of  Under\vriters'  Labora- 
tories, Inc.,  Standard  for  Attachment 
Plugs  and  Receptacles. 

1 1 1 .60-35     Lighting  Fixtures 

111 .60-35  (a)  General  requirements 

111.60-35  (a)  (1)  Fixtures  shall  have  no 
li\"e  parts  normally  exposed  to  contact. 

1 1 1 .60-35  (a)  (2)  Pull-chain  type  switched 
lampholders  shall  not  be  used. 

111.60-35  (a)  (3)  Incandescent  lamps 
shall  be  of  the  medium  base  type,  ex- 
cept that  special  base  lamps  may  be 
used  for  special  applications  when 
approved. 

111.60-35  (a)  (4)  Arc  lamps  shall  not  be 
used  for  applications  other  than  for 
searchlights  and  for  motion  picture 
projectors. 

111.60-35  (a)  (5)  Unspecified  coastruc- 
tion  details  shall  be  in  accordance  with 
Underwriters'  Laboratories,  Inc., 
Standards  for  Electric  Lighting  Fix- 
ture and  for  Portable  Electric  Lamps. 

Ill  .60-35  (b)  Lighting  fixture  applications 

111.60-35  (b)  (1)  Fixtures  installed  in 
damp  or  wet  locations  shall  be  of 
watertight  construction. 


111.60-35  (b)  (2)  Fixtures  shall  be  con- 
structed of  corrosion-resistant  mate- 
rials) or  of  material  (s)  with  a  corro- 
sion-resistant finish  (es),  except  that 
fixtures  in  corrosive  locations  shall  be 
constructed  of  corrosion-resistant  ma- 
terial (s) . 

111.60-35  (b)  (3)  Fixtures  shall  be  so 
constructed,  or  installed,  or  equipped 
with  shades  and/or  guards,  that  com- 
bustible material  will  not  be  subjected 
to  temperatures  in  excess  of  90°  C. 

111.60-35  (b)  (4)  Fixture  globes  shall 
be  protected  by  guards  except  in 
living  quarters,  wheelhouse,  gyro  room, 
radio  room,  galley,  and  similar  spaces 
where  not  subject  to  mechanical 
damage. 

111.60-35    (c)    Provisions    at    fixture    outlet 
boxes,  canopies  and  pans 

111.60-35  (c)  (1)  Canopies  and  outlet 
boxes,  taken  together,  shall  provide 
adequate  space  so  that  fixture  con- 
ductors and  their  connecting  devices 
may  be  properly  installed. 

111.60-35  (c)  (2)  Fixtures  shaU  be  of 
such  construction,  or  so  installed,  that 
the  conductors  in  outlet  boxes  will  not 
be  subjected  to  temperatures  greater 
than  that  for  which  the  conductors 
are  approved  (75°  C  for  rubber  in- 
sulated conductors,  85°  C  for  var- 
nished-cambric insulated  conductors, 
and  95°  C  for  asbestos-varnished-cam- 
bric insulated  conductors).  For  the 
purpose  of  this  section,  an  ambient 
temperature  of  25°  C  will  be  assumed 
for  passenger  and  crew  quarters,  pub- 
lic spaces,  cargo  spaces,  and  open  deck 
areas,  an  ambient  temperature  of  40° 
C  will  be  assumed  for  auxiliary  ma- 
chinery and  work  spaces,  and  an  am- 
bient temperature  of  50°  C  will  be 
assumed  for  the  engine  and  boiler 
rooms. 

111.60-35  (c)  (3)  In  a  completed  in- 
stallation, each  outlet  box  shall  be 
provided  with  a  cover  unless  it  is 
covered  by  means  of  a  fixture  canopy, 
lampholder,  or  similar  device. 

111.60-35  (c)  (4)  Any  combustible 
bulkhead  or  ceiling  finish  exposed 
between  the  edge  of  a  fixture  canopy 
or  pan  and  the  outlet  box  shall  be 
covered  with  noncombustible  material. 
111.60-35  (d)  Fixture  supports 

1 1 1 .60-35  (d)  (1)  Fixtures,  lampholders 
and  receptacle  outlets  shall  be  securely 
supported.  Fixtures  shall  not  be 
supported  by  the  screw  shell  of 
a  lampholder. 
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1 1 1 .60-35  (d)  (2)  Pendent  fixtures  shall 
be  suspended  b.y,  and  supplied  through, 
thi'eaded  rigid  conduit  stems. 

111.60-35  (d)  (3)  Table  lamps,  desk 
lamps,  floor  lamps,  and  similar  equip- 
ment shall  be  secured  in  place  to 
prevent  displacement  by  the  roll  or 
pitch  of  the  v^essel. 

1 1 1 .60-35  (e)  Wiring  of  fixtures 

111.60-35  (e)  (1)  Wiring  on  or  within 
fixtures  shall  be  neatly  arranged  and 
not  exposed  to  mechanical  injury. 
Excess  wiring  shall  be  avoided.  Con- 
ductors shall  be  so  arranged  that  they 
^^^ll  not  be  subjected  to  temperatures 
above  those  for  which  they  are 
approved. 

111.60-35  (e)  (2)  Fixture  conductors 
shall  not  be  smaller  than  No.  18  AWG. 

111.60-35  (e)  (3)  Fixtures  shall  be 
wired  with  conductors  hav^ing  insula- 
tion suitable  for  the  current,  voltage, 
and  temperature  to  which  the  con- 
ductors will  be  subjected. 

111.60-35  (e)  (4)  Fixtures  provided 
with  mogul  base  screw-shell  lamp- 
holders  shall  be  wired  ^\^th  Type  AF 
fixture  wire.  Fixtures  provided  with 
other  than  mogul  base  screw-shell 
lampholders  shall  be  wired  with  Type 
AF  fixture  wire,  except  that  T3^pe  CF 
fixture  ^vire  may  be  used  where 
temperatures  do  not  exceed  90°  C, 
Type  RFH-2  or  FFH-2  fixture  wire 
may  be  used  where  temperatures  do 
not  exceed  75°  C,  Type  TF,  TFF, 
RF-2,  or  FF-2  fixture  wire  may  be 
used  where  the  temperatures  do  not 
exceed  60°  C. 

111.60-35  (e)  (5)  Conductors  shall  be 
secured  in  a  manner  that  will  not  tend 
to  cut  or  abrade  the  insulation. 
CoiKhictors  shall  be  protected  from 
abrasion  where  they  pass  through 
metal. 

1 1 1 .60-35  (e)  (6)  Fixtures  shall  be.  so 
installed  that  the  connections  between 
the  fixture  conductors  and  the  circuit 
conductors  may  l)e  ins])ected  without 
refpiiiiiig  the  discojmection  of  any 
part  of  the  wiring.  Si)lices  and  taps 
shall  not  be  located  within  fixture  arms 
or  stems.  No  unnecessary  splices  or 
taps  shall  be  made  within  or  on 
a  fixture. 
1 1 1 .60  35  ((;)  (7)  Fixtures  shall  not  be 
used  aH  connection  l)Oxcs  for  (irciiits 
r)th(!r  than  the  branch  <;ircnit  supply- 
ing the  fixture  e.xfcpt  that  two  or 
more  circuits  may  Hujjply  the  fixture 
when    (i)    one   or   more   lamps   of   a 


multilamp  fixture  are  supplied  from 
an  emergency  lighting  circuit,  or  (ii) 
when  the  number  of  lamps  of  a  fixture 
exceeds  the  capacity  of  a  single 
circuit.  When  more  than  one  circuit 
is  employed  in  a  fixture,  the  circuits 
shall  be  as  wadely  separated  as  possible 
and  the  different  circuits  clearly  iden- 
tified at  terminal  points.  Also  see 
Subparagraph  111.50-20  (c)  (5). 

111.60-35  (e)  (8)  Fixtures  shall  be  so 
wired  that  the  screw-shells  of  lamp- 
holders  Avill  be  connected  to  the  same 
fixture  or  circuit  conductor  or  terminal. 
Fixtures  supplied  by  a  dual-voltage 
system  having  a  grounded  neutral  shall 
have  the  screw-shells  of  lampholders 
connected  to  the  identified  grounded 
neutral  conductor. 

111.60-35  (e)  (9)  For  wiring  of  ex- 
plosion-proof equipment  see  Section 
111.60-40. 

111.60-35  (0  Lampholders 

111.60-35  (f)  (1)  Porcelain  shall  not  be 
used  for  lampholders  where  the  mate- 
rial is  rigidly  fastened  by  machine 
screws  or  the  equivalent. 

111.60-35  (f)  (2)  There  shall  be  a 
spacing  tlu"Ough  air  or  over  surfaces 
of  not  less  than  K-inch  between  unin- 
sulated live  metal  parts  and  a  dead- 
metal  part  which  is  liable  to  be 
grounded  or  exposed  to  contact  by 
persons  when  the  device  is  installed 
or  maintained  in  the  intended  manner. 

111.60-35  (f)  (3)  Wlien  lampholders 
are  attached  to  a  cap,  liickey,  or  strap, 
two  machine  screws  shall  be  employed 
to  secure  the  lampholdcr  body. 

111.60-35  (f)  (4)  Edison-base  (medium 
base)  lampholders  shall  be  constructed 
in  accordance  with  Underwriters'  Lab- 
oratories, Inc.,  Standard  for  Edison- 
Base  Lampholders  and  shall  be  labeled, 
except  as  otherwise  specified  in  this 
subpart. 

111.60-35  (g)  Special  provisions  for  electric- 
discharge-lamp  fixtures 

1 1 1 .60  35  (g)  (1 )  The  lamps  of  electric- 
dischiirge-lanip  fixtures  shall  be  pro- 
tected from  damage  and  drop-out, 
such  as  by  means  of  louvers,  hinged 
doors,  inverted  ceiling  troughs,  or  the 
cfjuivalent. 

111.60  35  (g)  (2)  Electric  discharge 
lamps  designed  for  an  open-circuit 
voltag(!  in  excess  of  7t)0  volts  sliull  not 
be  used. 

1  1  1  .()0  35  (g)  (3)  Electric-discharge- 
lump  fi.xtnres  liaviug  an  ()i)en-(ir(niit 
voltage   in   excess   of    120   volts  shall 
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have  a  clearly  legible  marking  in 
lettei"s    not    less    than    J^-inch    high 

reading  "CAUTION   VOLTS." 

The  voltage  indicated  shall  be  rated 
open-circuit  voltage. 

111.60-35  (g)  (4)  Fixtures  shall  be  in- 
stalled on  alternating-current  circuits 
only,  unless  the  fixtures  are  equipped 
wdth  auxiliary  equipment  and  resistors 
especially  designed  for  direct-cuiTent 
operation  and  the  fixtures  are  so 
marked. 

111.60-35  (g)  (5)  An  auto-transformer 
which  is  used  as  part  of  a  ballast  for 
supplying  lighting  units  and  wliich 
raises  the  voltage  to  more  than  300 
volts  shall  be  supplied  only  by  a 
grounded  svstem. 

111.60-35  (g)  (6)  Fluorescent  lamps 
shall  be  provided  with  supplementary 
supporting  clamps  or  other  means  to 
prevent  loose  contact  or  drop-out  due 
to  vibration. 

111.60-35  (g)  (7)  Aux-iliary  equipment 
for  use  with  electric  discharge  type 
lamps  shall  be  of  a  type  conforming  to 
Underwriters'  Laboratories,  Inc., 
Standard  for  Electric-Discharge-Lamp 
Accessory  Equipment,  and  shall  be  so 
labeled. 

111.60-35  (h)  Grounding   of  lighting   equip- 
ment 

111.60-35  (h)  (1)  Lighting  equipment 
(including  fixtures)  shall  be  grounded. 

111.60-35  (h)  (2)  Equipment  shall  be 
considered  as  grounded  when  mechan- 
ically connected  in  a  permanent  and 
effective  manner  to  the  metal  struc- 
tixre  of  the  ship,  the  armor  of  armored 
cable,  or  a  grounding  conductor. 

Ill .60-40     Wiring  methods  and   materials  for 
hazardous  locations 

11 1.60-40  (a)  General 

1 1 1 .60-40  (a)  (1)  The  provisions  of  this 
section  apply  to  locations  in  which 
equipment  and  wiring  are  subjected  to 
the  conditions  indicated  by  the  classi- 
fications covered  bv  Subparagraphs 
111.60-40  (a)  (6)  through  111.60-40 
(a)  (8).  It  is  necessary  that  each 
compartment  or  area  containing  elec- 
trical equipment  be  considered  individ- 
ually in  order  to  determine  its  hazard 
classifications.  Except  as  modified  by 
this  section,  all  other  applicable  rules 
contained  in  this  subchapter  shall 
apply  to  electrical  equipment  and 
Avdring  installed  in  hazardous  locations. 

111.60-40  (a)  (2)  The  term  "explosion- 
proof"   as  used  in   this  section   shall 


mean  enclosed  in  a  case  which  is 
capable  of  withstanding  an  explosion 
of  a  specified  gas  or  vapor  which  may 
occur  within  it,  and  of  preventing  the 
ignition  of  the  specified  gas  or  vapor 
surrounding  the  enclosure  by  sparks, 
flashes  or  explosions  of  the  gas  or 
vapor  within. 
1 1 1 .60-40  (a)  (3)  Through  the  exercise 
of  ingenuity  in  the  layout  of  electrical 
installations  for  hazardous  locations, 
it  is  frequently  possible  to  locate  much 
of  the  equipment  in  less  hazardous  or 
in  nonhazardous  areas  and  thus  re- 
duce the  amount  of  special  equipment 
required.  The  amount  of  electrical 
equipment  or  wiring  in  hazardous 
locations  shall  be  minimized. 

111.60-40  (a)  (4)  The  intent  of  this 
section  is  to  require  a  form  of  con- 
struction of  equipment  and  of  installa- 
tion that  will  insure  safe  performance 
under  conditions  of  proper  use  and 
m.aintenancc.  It  is  necessary,  there- 
fore, that  more  than  ordinary  care  be 
exercised  with  regard  to  the  installa- 
tion and  maintenance  of  equipment 
and  wiring  in  hazardous  areas. 

111.60-40  (a)  (5)  The  explosive  charac- 
teristics of  various  atmospheric  mix- 
tures of  hazardous  gases,  vapors  and 
dusts  depend  on  the  specific  hazard- 
ous material  involved.  It  is  neces- 
sary, therefore,  that  equipment  be 
designed  not  only  for  the  class  of 
location  but  also  for  the  specific  gas, 
vapor  or  dust  that  will  be  present. 
For  the  purpose  of  approval,  the 
following  atmospheric  mixtures  have 
been  grouped  on  the  basis  of  their 
explosive  characteristics: 
Group    A,     Atmospheres    containing 

acetylene ; 
Group    B,     Atmospheres     containing 
hydrogen,    or    gases    or    vapors    of 
equivalent  hazard,  such  as  manufac- 
tured gas; 
Group    C,    Atmospheres    containing 

ethyl  ether  vapor; 
Group    D,    Atmospheres     containing 
gasoline,  petroleum,  naphtha,  alco- 
hols,  acetone,   lacquer  solvent   va- 
pors, and  natural  gas ; 
Group     E,     Atmospheres    containing 

metal  dust; 
Group  F,  Atmospheres  containing  car- 
bon black,  coal  or  coke  dust;  and 
Group    G,    Atmospheres    containing 
grain  dust. 
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111.60-40  (a)  (6)     Class  I  locations  are 
those    in    which    flammable    gases   or 
vapors  are  or  may  be  present  in  the 
air  in  quantities  sufficient  to  produce 
explosive  or  ignitible  mixtiu-es. 
111.60-40  (a)   (6)   (i)     This  classifica- 
fication  would  usually  include  loca- 
tions such  as  cargo  pump   rooms, 
cofi^erdam  areas,  and  in  some  cases 
open  deck  areas,  storage  and  mixing 
rooms  for  paint  and  allied  products, 
storage  rooms  for  oil,  oil  lamps  and 
the  like,  battery  rooms,  and  hospital 
operating  rooms  in  which  combust- 
ible anesthetics  may  be  administered. 
111.60-40   (a)   (6)    (i'i)   Special  limita- 
tions and  requirements  for  electrical 
installations  in  hazardous  locations 
on    tank   vessels    are    contained   in 
Subpart  111.70  of  this  part. 
111.60-40  (a)  (7)  Class  II  locations  are 
those  in  which  combustible  dust  is  or 
may  be  in  the  air  continuously,  inter- 
mittently, or  periodically  under  normal 
conditions,  in  quantities  sufficient  to 
produce  explosive  or  ignitible  mixtures. 
111.60-40  (a)  (7)  (i)  This  classification 
would  usually  include  the  working 
areas  handling  bulk  grain  and  simi- 
lar products,  coal  pulverizing  plants 
(except  where  the  pidvcrizing  equip- 
ment is  essentially  dust-tight),  and 
the  like. 
1 1 1 .60-40  (a)  (8)  Class  III  locations  are 
those  in  which  easily  ignitible  fibers  or 
materials  producing  combustible  fly- 
ings are  handled  or  used. 
111.60-40   (a)   (8)   (i)  Easily  ignitible 
fibers  and  combustible  flyings  will 
include  rayon,  cotton  (including  cot- 
ton linters  and  cotton  waste),  sisal 
or  henequen,  istlc,  jute,  hemp,  tow, 
cocoa    fiber,    oakum,    baled    waste, 
kapok,  Spanish  moss,  excelsior,  saw- 
dust, and  oth(;r  materials  of  similar 
nature. 
111.60  40   (a)   (8)   (ii)  Class  UI  loca- 
tions    will     usually     include    areas 
where    the   above   products   are 
handled  in  bulk,  and  in  carpenter 
shop  and  similar  locations. 

1 1 1 .60-40  (b)  Electrical  installations  in  Class 
I,  Groups  A,  B,  C,  and  D,  hazardous  loca- 
tions 

111.60  40  (b)  {])  AJHcrs,  imlrurnmtH 
and  rdai/H.  Meters,  instruments  and 
relays,  including  kilowatt-hoiu'  meters, 
instniinent  tnuisfontiers  and  resistors, 
n-<'ti(ierH  and  tlierrriif)nie  lubes,  shall 
l)e  provided  with  e.xjtlosioii-proof  eii- 
cloHures  approved  for  ('lass]  iocnlions. 


111.60-40  (b)  (2)  Switches,  circuit  break- 
ers,   motor   controllers    and    fuses. 
Switches,  circuit  breakers,  motor  con- 
trollers and  fuses,  including  pushbut- 
tons, relays  and  similar  devices,  shall 
be  provided  with  enclosures,  and  the 
enclosures  in  each  case  together  with 
the  enclosed  equipment,  shall  be  ap- 
proved as  a  complete  assembly  for  use 
in  Class  I  locations. 
111.60-40    (b)    (3)   Control   transformers 
and  resistors.  Transformers,  impedance 
coils  and  resistors  used  as,  or  in  con- 
junction with,  control  equipment  for 
motors,    generators    and    appliances, 
together  with  any  switching  mechan- 
ism   associated   with   them,    shall   be 
provided  with  explosion-proof  enclo- 
sures  approved  for  Class  I  locations. 
111.60-40  (b)  (4)  Motors  and  generators. 
Motors,  generators  and  other  rotating 
electrical  machinery  shall  be  of  enclosed 
explosion-proof     t3rpe     approved     for 
Class  I  locations. 
111.60-40  (b)  (5)  Lighting  fixtures.    Each 
lighting  fixture  shall  be  approved  as  a 
complete  assembly  for  Class  I  loca- 
tions, and  shall  be  clearly  marked  to 
indicate    the    maximum    wattage    of 
lamps  for  which  it  is  approved.     Fix- 
tures intended  for  portable  use  shall 
be  specifically  approved  as  a  complete 
assembly  for  that  use. 
111.60-40   (b)    (5)    (i)   Mechanical  in- 
jury.    Eacli    fixture    shall    be    pro- 
tected against  mechanical  injury  by 
a  suitable  guard.     Pendent  fixtures 
having  rigid  conduit  stems  longer 
than   12   inches  shall  have  perma- 
nent and  ('ffc'ctivc  bracing  against 
lateral  displacement. 
111.60-40  (b)  (5)  (ii)  Supports.  Boxes, 
box  assemblies,  or  fit-tings  used  for 
the  support  of  lighting  fixtures  shall 
be  approved  for  the  purpose  and  for 
Class  I  locations. 
111.60-40  (b)   (6)  Appliances,  fixed  and 
portable.    Appliances,    including   elec- 
trically-heated and   motor-(lriv(^n   ap- 
pliances, shall  be  aj)proved  for  Class  I 
locutions. 
1  1  1.60-40  (b)  (7)   Flexible  cords.    A  flex- 
ible cord  nuiy  be  used  only  for  con- 
nections between  ii-  portable  luni|)  or  a 
portable  appliance  and  the  li.xed  por- 
tion of  its  supply  circuit,  and,  where 
used,  shall  be  of  a  type  approved  for 
extra    hard    usage;    shall    contain,    in 
addition  to  the  conductors  of  tlu^  cir- 
cuit, a  giounding  conductoi',  shall  be 
connected    to   t/erniinals  or  to  supply 


(06) 


ELECTRICAL    ENGINEERING 


§  111.60-40  (C)  (4) 


conductors  in   an   approved   manner, 
shall  bo  supported  by  clamps  or  by 
other  suitable  means  in  such  a  manner 
that  there  will  be  no  tension  on  the 
terminal    connections,    and    shall    be 
provided  with  suitable  seals  where  the 
flexible  cord  enters  boxes,  fittings,  or 
enclosures  of  the  explosion-proof  type. 
111.60^0  (b)   (7)   (i)     Where  flexible 
cords    may   be   exposed    to    liquids 
having  a  deleterious  effect  on  rub- 
ber, they  shall  be  of  a  type  approved 
for  use  under  such  conditions. 
111.60-40  (b)  (8)     Receptacle  and  attach- 
ment plugs.     Receptacles  and  attach- 
ment plugs  shall  be  of  the  polarized 
type  providing  for  connection  to  the 
grounding   conductor   of   the   flexible 
cord  and  shall  be  approved  for  Class  I 
locations. 
111.60^0  (b)  (9)     Signal,  alarm,  remote- 
control    and    communication    systems. 
Signal,  alarm,  remote-control  and  com- 
munication   systems,    irrespective    of 
voltage,  shall  be  approved  for  Class  I 
locations. 
1 1 1 .  60-40  (b)  (10)     Wiring  methods 
111.60-40  (b)  (10)  (i)     Electric  cables 
shall  be  leaded  and  armored,  or  im- 
pervious sheathed  and  armored. 
111.60-40  (b)  (10)  (ii)     The  cable  en- 
trance to  each   explosion-proof  de- 
vice shall  be  sealed  to  prevent  the 
passage  of  gases,  vapors,  or  flame 
from  u-ithin  the  explosion-proof  en- 
closure. 
111.60-40  (b)  (10)  (iii)     The  seal  fit- 
ting  shall   be   located    as   close   as 
practicable  to,  but  in  no  case  more 
than  18  inches  from,  the  enclosure, 
and  shall  be  connected  thereto  by 
means  of  a   short   length   of   rigid 
metal  conduit  with  threaded  explo- 
sion-proof joints  each  having  at  least 
5  full  threads  engaged. 
111.60-40  (b)  (10)  (iv)     All  cable  cov- 
ering except  the  individual  conduc- 
tor insulation  shall  be  removed  in 
way  of  the  seal  fitting,  and  the  seal 
fitting  filled   with   a  sealing   com- 
pound. 
111.60^0    (b)    (10)    (v)     The  sealing 
compound    shall    be    approved    for 
the  purpose,  shall  not  be  affected 
by  the  surrounding  atmosphere  or 
liquids,  and  shall  not  have  a  melting 
point  of  less  than  93  degrees  C. 
111.60-40  (b)  (10)  (vi)     In  the  com- 
pleted seal,  the  minimum  thickness 
of  the  sealing  compound   shall  be 
not  less  than  the  trade  size  of  the 


conduit,  and  in  no  case  less  than 
^-inch. 
111.60-40  (b)   (10)   (vii)     Sphces  and 
taps  shall  not  be  located  in  the  seal 
fitting,    nor   shall    other  fittings  in 
which  splices  or  taps  are  made  be 
filled  Avith  compound. 
111 .60-40  (c)  Electrical  installations  in  Class 
II  hazardous  locations 

111.60-40  (c)  (1)  Switches,  circuit 
breakers,  motor  controllers,  and  fuses. 
Switches,  circuit  breakers,  motor  con- 
trollers and  fuses,  including  push- 
buttons, relays  and  similar  devices, 
which  are  intended  to  interrupt  cur- 
rent in  the  normal  performance  of  the 
function  for  which  they  are  installed, 
or  which  are  installed  where  dusts  of 
an  electrically  conducting  nature  may 
be  present,  shall  be  provided  with 
dust-tight  enclosures  approved  for 
Class  II  locations. 

111.60-40   (c)    (1)    (i)     Disconnecting 
and    isolating    switches    containing 
no  fuses  and  not  intended  to  inter- 
rupt  current,    and    which    are   not 
installed  where  dust  may  be  of  an 
electrically  conducting  nature,  shall 
be  provided   with   tight  metal   en- 
closures  which    shall   be    equipped 
with    close-fitting    covers,    or    with 
other    effective    means    to    prevent 
the  escape  of  sparks  or  burning  ma- 
terial, and  shall  have  no  openings 
(such  as  holes  for  attachment  screws) 
through    which,    after    installation, 
sparks  or  burning  material   might 
escape,   or  through   which   exterior 
accumulations  of  dust  or  adjacent 
combustible    material     might     be 
ignited. 
111.60-40   (c)    (2)     Control  transformers 
and    resistors.    Transformers,    imped- 
ance coils  and  resistors  used  as,  or  in 
conjunction  with,   control  equipment 
for  motors,  generators  and  appliances, 
and  any  overcurrent  devices  or  switch- 
ing mechanisms  associated  with  them, 
shall   have   dust-tight   enclosures   ap- 
proved for  Class  II  locations. 
111.60-40  (c)  (3)     Motors  and  generators. 
Motors,  generators  and  other  rota  ting- 
electrical  machinery   shall   be   totally 
(>nclosod    not    ventilated,    totally-en- 
closed  pipe-ventilated,   or   totally-en- 
closed  fan-cooled,    and   shall   be   ap- 
proved for  Class  II  locations. 
111.60-40   (c)   (4)  Appliances,  fixed  and 
portable.     Appliances,  fixed  and  port- 
able, including  electrically-heated  and 
motor-driven  appliances,  shall  be  ap- 
proved for  Class  II  locations. 
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111.60^0  (c)  (5)  Lighting  fixtures.  Each 
lighting    fixture,    fixed    or    portable, 
shall  be  approved  for  Class  II  loca- 
tions, and  shall  be  clearly  marked  to 
indicate    the    maximum   wattage   of 
the  lamp   for   which   it   is   approved. 
Each  fixture  shall  be  protected  against 
mechanical  injury  by  a  suitable  guard. 
Pendent  fixtures  having  rigid  conduit 
stems  longer  than  12  inches  shall  have 
permanent      and      efl^ective      bracing 
against  lateral  displacement.     Boxes, 
box  assemblies,  or  fittings  used  for  the 
support  of  lighting  fixtures  shall   be 
approved    for    the    purpose    and    for 
Class  II  locations. 
111.60-40  (c)  (6)  Receptacles  and  attach- 
ment plugs.  Receptacles   and   attach- 
ment  plugs   shall   be    polarized    type 
providing  for  connection  to  the  ground- 
ing   conductor    of    the    flexible    cord, 
and  shall   be  approved  for  Class  II 
locations. 
111.60-40  (c)  (7)  Signal,  alarm,  remote- 
control,  and  communication  systems 
111.60-40  (c)  (7)   (i)  Switches,  circuit 
breakers,     relays,     contactors     and 
fuses  which  may  interrupt  other  than 
voice  currents,  and  current-breaking 
contacts  for  bells,   horns,   howlers, 
sirens  and  other  devices  in  which 
sparks  or  arcs   may   be    produced 
shall   be   provided   with   dust-tight 
enclosures   approved   for   Class   II 
locations. 
111.60-40  (c)  (7)  (ii)  Resistors,  trans- 
formers, and  choke  coils  which  may 
carry  other  than  voice  currents,  and 
rectifiers,     thermionic     tubes,     and 
other  heat  generating  equipment  or 
apparatus   shall   ])e   provided   with 
dust-tight  enclosures  approved  for 
Class  II  locations. 
111.60-40  (c)  (8)    Wiring  methods 

1  ]  1 .60-40  (c)  (8)  (i)  Fittings  and  boxes. 
Fittings  and  ])Oxes  shall  be  provided 
with  threaded  l)0sses  for  terminal 
tubes,  sliall  hav(!  close  fitting  covers, 
and  shall  have  no  openings  (such  as 
holes  for  attaching  screws)  through 
wliich  sparks  or  burning  material 
might  escape.  Fittings  or  boxes  in 
which  taps,  joints  or  terminal  con- 
nections an;  made,  or  which  are  used 
in  locations  where  dusts  an;  of  an 
elect rically  conducting  luiture,  shall 
be  ai)proved  for  (Mass  1 1  locations. 
111.00  40  (c)  (H)  (ii)  l<:i('rJric  cables. 
Vjh'vU'w.  rafjIcH  shall  be  leaded  and 
Hrrriori'd  or  iin[)(rvioiiH  shcHlhed 
and  iiriiiorr-d  and  (table  entrances 
made  duHt-tiglit  by   Lenninal  Lubes. 


111.60-40  (c)  (8)  (iii)  Flexible  connec- 
tions. Where   necessary   to   employ 
flexible  connections,  dust-tight  flex- 
ible connectors,  flexible  metal  con- 
duit, or  flexible  cord  approved  for 
extra  hard  usage  and  provided  with 
bushed  fittings  shall  be  used,  except 
that   where   dusts   are   of   an   elec- 
trically conducting  nature,   flexible 
metal  conduit  shall  not  be  used,  and 
flexible  cords  shall  be  provided  wath 
dust   seals   at   both   ends.      Where 
flexible  cords  are  subject  to  oil  or 
other  corrosive  conditions,  the  con- 
ductors shall  be  of  a  tj'pe  approved 
for   the   condition.      An   additional 
conductor   for   grounding   shall   be 
provided  in  the  flexible  cord. 
1 1 1 .60-40  (d)  Electrical  installations  in  Class 
III  hazardous  locations 
111.60-40    (d)     (1)      Switches,       circuit 
breakers,   motor   controllers  and  fuses. 
Switches,  circuit  breakers,  motor  con- 
trollers,   and    fuses,    including    push- 
buttons, relays,  and  similar  devices, 
shall   be   provided    with    tight   metal 
enclosures   which    shall    be    equipped 
with  close  fitting  covers,  or  with  other 
effective  means  to  prevent  escape  of 
sparks  or  burning  material,  and  shall 
have  no  openings   (such  as  holes  for 
attachment    screws)    through    which, 
after   installation,   sparks  or  burning 
material    might    escape,    or    through 
which  exterior  accumulations  of  fibers 
or    flyings    or    adjacent    combustible 
material  might  be  ignited. 
1 1 1 .60-40    (d)    (2)  Control  transformers 
and   resistors.     Transformers,    imped- 
ance coils  and  resistors  used  as,  or  in 
conjunction  with,   control   equipment 
for  motors,  generators  and  appliances, 
shall  conform  to  Subparagraph  1 1 1.60- 
40  (c)  (2). 
1 1 1 .60-40  (d)  (3)  Motors  and  generators. 
Motors,  generators,  and  other  rotating 
electrical  machinery  shall  be  totally- 
enclosed    not    ventilated,    totally-en- 
closed    pipe-ventilated,     or     totally- 
enclosed  fan-cooled. 
111.60-40  (d)   (4)  Appliances,  fixed  and 
portable.     Applianc(>s,  fixed  and  port- 
al)l(i,    shall    conioirn    io    lh(>    require- 
ments of  this  siil)|)!iragniph. 
1  1  1 .60-40   (d)    (4)    (i)   /Imters.     Eloc- 
trically  heated    appliances  shall    be 
I)rovid(Ml  with  dust-tight  enclosures, 
and  shall  be  approved  for  Class  III 
locations. 
111.60  40  (d)  (4)  (ii)  Motors.  Motors 
of     rnotoi-driveii     appliances    shall 
confoiin  to  Siihpiiiagraph  111.60  40 
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(d)  (3).     Appliances  which  may  be 
readily  moved  from  one  location  to 
another   shall   conform   to   require- 
ments for  the  most  hazardous  loca- 
tion. 
111.60-40  (d)  (4)  (iii)  Switches,  circuit 
breakers,  motor  controllers  and  Juses. 
Switches,    circuit    breakers,    motor 
controllers  and  fuses  shall  conform 
to    the    requirements    of    Subpara- 
graph 111.60-40  (c)  (1). 
111.60-40     (d)     (5)     Lighting    fixtures. 
Lighting  fixtures  shall  conform  to  the 
requirements    of    this    subparagraph. 
111.60-40     (d)     (5)     (i)   Construction. 
Each  fixture  shall  be  of  dust-tight 
type  so  designed  that  in  the  event 
of  burnout  of  lamp  or  lampholder, 
no  spark  or  hot  metal  can  escape 
from  the  fixture.     Unless  each  fix- 
ture is  so  constructed  that  it  will 
not  accept  a  lamp  of  larger  wattage 
than  that  for  which  it  is  designed, 
it  shall  be  clearly  marked  to  indicate 
the  maximum  wattage  of  lamp  that 
should  be  used. 
111.60-40  (d)   (5)   (ii)  Mechanical  in- 
jury.    A    fixture    which    may    be 
exposed  to  mechanical  injury  shall 
be  protected  by  a  suitable  guard. 
111.60-40      (d)      (5)      (iii)   Supports. 
Boxes,    box   assemblies,   or   fittings 
used    for    the    support    of   lighting 
fixtures  shall  be  of  a  type  approved 
for  the  purpose. 
111.60-40  (d)  (5)  (iv)  Portable  lamps. 
Portable  lamps  shall  be  dust-tight 
and   shall   be   protected   with   sub- 
stantial guards.     Lampholders  shall 
be  of  unswitched  type  with  no  ex- 
posed metal  parts.     Unless  the  port- 
able lamp  is  so  constructed  that  it 
will    not   accept   a   lamp   of  larger 
wattage  than  that  for  which  it  is 
designed,  it  shall  be  clearly  marked 
to  indicate  the  maximum  wattage 
of  lamp  that  should  be  used. 
111.60-40  (d)  (6)  Receptacles  and  attach- 
ment plugs.    Receptacles  and  attach- 
ment plugs  shall  conform  to  the  re- 
quirements of  Subparagraph   111.60- 
40  (c)  (6). 
111.60-40  (d)  (7)  Signal,  alarm,  remote- 
control    and    communication    systems. 
Signal,     alarm,     remote-control     and 
communication  systems  shall  conform 
to  the  requirements  of  Subparagraph 
111.60-40  (c)  (7). 
111.60-40  (d)  (8)   Wiring  methods 

111.60-40  (d)  (8)  (i)  Fittings  and  boxes. 
Fittings  and  boxes  in  which  taps, 
joints,  or  terminal  connections  are 


made  shall  be  provided  with  close 
fitting    covers,    or    other    effective 
means    to    prevent    the    escape    of 
sparks    or    burning    material,    and 
shall   have   no    openings    (such    as 
holes  for  attaching  screws)  through 
which,  after  installation,  sparks  or 
burning  material  might  escape,  or 
through   which   exterior   accumula- 
tions of  fibers  or  flyings  or  adjacent 
combustible     materials     might     be 
ignited. 
111.60-40  (d)   (8)   (ii)  Electric  cables. 
Electric  cables  shall  conform  to  the 
requirements  of  Subdivision  111.60- 
40  (c)  (8)  (ii). 
111.60-40    (d)    (8)    (iii)    Flexible  con- 
nections.    Flexible  connections  shall 
conform  to  the  requirements  of  Sub- 
division 111.60-40  (c)  (8)  (iii). 
111.65    SPECIAL  REQUIREMENTS  FOR  CER- 
TAIN LOCATIONS  AND  SYSTEMS 
111.65-1     Application.     The  requirements  of 
this  subpart  contain  special  requirements 
relative  to  electrical  installations  in  spe- 
cific areas  and  to  specific  electrical  systems. 
Except  as  modified  by  this  subpart,   all 
other   applicable  rules   contained  in   this 
subchapter  shall  also  apply  to  such  instal- 
lations and  systems. 
111.65-5     Special     requirements     for     hospital 
operating  rooms 

111  .65-5  (a)  Application.  The  require- 
ments of  this  section  are  applicable  to 
any  area  of  a  hospital  in  which  it  is  in- 
tended to  administer  to  a  patient  any 
combustible  anesthetic  agent  in  the 
course  of  examination  or  treatment,  and 
to  any  room  used  for  storage  of  combus- 
tible anesthetic  or  disinfecting  agents. 
Ill  .65-5  (b)  General  requirements.  The 
electrical  installations  and  electrical 
equipment  in  anesthetizing  locations  and 
in  storage  locations  for  combustible 
anesthetic  or  disinfecting  agents  shall 
comply  with  Recommended  Safe  Practice 
for  Hospital  Operating  Rooms,  published 
by  National  Fire  Protection  Association. 
The  requirements  of  "Class  I,  Group  C, 
Division  1  locations  of  Ai'ticle  500  of  the 
National  Electrical  Code"  as  referred  to 
in  Recommended  Safe  Practice  for  Hos- 
pital Operating  Rooms  shall  be  construed 
to  mean  the  requirements  for  Class  I, 
Group  C  locations  covered  in  Paragi-aph 
111.60-40  (b). 
111.65-10  Special  requirements  for  locations 
where  gasoline  or  other  highly  volatile  motor 
fuel  is  carried  in  vehicles 

111  .65-1 0  (a)  Application.  The  provisions 
of  this  section  are  applicable  to  any  area 
in  which  gasoline  or  other  highly  volatile 
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motor  fuel  is  stored  in  self-propelled 
vehicles  being  transported. 
111.65-10  (b)  General  requirements.  Elec- 
trical equipment  wiiich  tends  to  produce 
arcs  or  sparks,  such  as  cutouts,  switches, 
receptacles,  lampholders,  generators,  mo- 
tors, or  other  equipment  having  make-or- 
break  or  sliding  contacts,  when  installed 
within  4  feet  of  the  deck,  shall  be  of  a 
type  approved  for  Class  I,  Group  D  lo- 
cations in  accordance  with  Paragraph 
111.60-40  (b). 

1 1 1 .65-10  (b)  (1)    The  reference  to  a  level 
of  4  feet  above  the  deck  shall  be  con- 
strued to  mean  each  deck  at  or  above 
the  weather  deck  on  which  vehicles 
are  transported. 
111.65-10    (b)     (2)     Areas    below    the 
weather  deck  on  which  vehicles  are 
transported  shall  be  deemed  to  be  a 
hazardous  area  to  a  height  4  feet  above 
the  weather  deck. 
111 .65-1 5     Special  requirements  for  motion  pic- 
ture projection  rooms  and  projection  equipment 
1 1 1 .65-1  5  (a)  General 

111.65-15  (a)  (1)  Professional  type  pro- 
jectors. The  professional  type  of  pro- 
jectors shall  be  located  in  a  projector 
room.  Such  rooms  shall  not  be  con- 
sidered as  a  hazardous  location  as 
defined  in  Section  111.60-40.  (The 
professional  projector  employs  a  35- 
millimeter  film  which  is  1%  inches  wide 
and  has  on  each  edge  5.4  perforations 
per  inch.) 
111.65-15  (a)  (2)  Nonprofessional  type 
projectors.  Projectors  of  the  nonpro- 
fessional or  miniature  type,  if  em- 
ploying only  approved  slow-bui*ning 
(cellulose  ac^elate  or  equivalent)  film, 
may  be  operated  without  a  projection 
room. 
111 .65-1  5  (b)  Equipment  and  projectors  of 
the  professional  type 

111.65-15  (b;  (1)  Motor-driven  projec- 
tors. Motoi-drivcn  proj(!(;tors  shall  be 
approved  for  the  purpose  as  an  assem- 
bly or  shall  comply  with  all  the  condi- 
tions contained  in  this  Subparagraph. 
111.65-15   (b)    (1)    (i)     An   approved 

projector  shall  be  used. 
111.65   15   (bj    (1)   (ii)     An    approved 

projector  lump  shall  be  used. 
111.65-15  ri>)    (1)    (iii)     Motors  shall 
be  HO  desigiKul  or  guarded  as  to  pre- 
vent ignition  of  film   by  sparks  or 
urcH. 
111.05-15     (b)     (1)     (iv)      IVojecAors 
Hhttll    be,   in   charge   of   a   qualified 
perHori 
111.65   15  (l»j  (2)  Conductor  sifie.      Con- 
ductors supplying  outlds  for  project 


tors  of  the  professional  type  shall  not 
be  smaller  than  No.  8  AWG,  and  shall 
be  of  sufficient  size  for  the  projector 
employed. 
111.65-15   (b)    (.3)   Conductor  insulation. 
Conductors  having  a  maximum  operat- 
ing temperature  of  200°  C  shall  be  used 
on  all  lamps  or  other  equipment  when 
the  ambient  temperature  at  the  con- 
ductors as  installed  will  exceed  50°  C. 
111.65-15  (b)  (4)  Flexible  cords.     Cords 
approved  for  hard  service  shall  be  used 
on  portable  equipment. 
111.65-15  (b)  (5)  Lamp  guards.    Incan- 
descent lamps  in  projector  rooms  shall 
be  provided  with  guards  unless  other- 
wise    protected     by    noncombustible 
shades  or  other  enclosures. 
111.65-15  (b)  (6)  Location  of  equipment. 
Motor-generator    sets,     transformers, 
rectifiers,  rheostats,  and  similar  equip- 
ment   for   the   supply   or   control   of 
current   to    arc   lamps   on   projectors 
shall,  if  practicable,  be  located  in  sep- 
arate rooms.     If  placed  in  the  projec- 
tor room,  they  shall  be  so  located  or 
guarded   that   arcs  or  sparks  cannot 
come   in   contact  with  film.     Motor- 
generator   sets   shall   have    the   com- 
mutator end  or  ends  totally  enclosed. 
111.65-15  (b)  (7)  Equipment  prohibited. 
No  switches,  overcurrent  devices,  or 
other  equipment,  not  normally  requir- 
ed or  used  for  projectors,  sound  repro- 
duction, flood,  or  other  special  effect 
lamps   or   other   equipment,  shall  be 
installed    in   projector   rooms,    except 
remote-control  switches  for  control  of 
auditorium  lights. 
Ill  .65-1  5  (c)  Construction  of  equipment  and 
projectors  of  the  professional  type 
111.65-15  (c)   (1)   Projectors  aiul  enclo- 
sings for  arc  or  incandescent  lamps  and 
associated  equipment  shall  be  of  a  type 
listed   as  appioved  by  Underwriters' 
Lal)orat()i'ies,  Inc. 
111.65-20     Special     requirements    for    electric 
elevators  and  dumbwaiters 
1 1 1 .65-20  (a)  >ipp//cof/on.     The      require- 
nieuls  of  this  section  are   appli(;able  to 
electric  el(>vators  and  dunil)waiters. 
111 .65-20  (b)  General  requirements.     T  h  e 
clcclrica!   control   suid    interlock   circuits 
of  (^levators  and   (lunibwaiters  shall   be 
in  accoi'dunce  with  American  St-aiulards 
Association  Safety  ( !()de   for   Elevators, 
Dunihwaitei's,  and  Escalators.     The  con- 
struct ion  of  control  switches  shall  vxm- 
forni    with    the  re(|uirement8  of  llndcr- 
writ(!rs'  Laboratories,  Inc.,  Standard  for 
Elevator  Electric  (-out acts  and  Elevator 
Uoistway  Door  Interlocks. 
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111 .65-25     Special  requirements  (or  submersible 
motor-driven  bilge  pumps 

111 .65-25  (a)  Application.  The  requiie- 
ments  of  this  section  are  apphcable  to 
submersible  motor-driven  bilge  pumps 
required  on  certain  vessels  by  Subpart 
55.10,  of  Subchapter  F  (Marine  Engi- 
neering) of  this  chapter. 

Ill .65-25  (b)  General  requirements 

111.65-25  (b)  (1)  The  electric  motor 
driving  the  submersible  bilge  pump 
shall  be  installed  in  an  open  end  air 
bell  of  rugged  construction  and  of  such 
proportions  that  flooding  of  the  com- 
partment, in  which  it  is  located,  to  the 
bulkhead  deck  will  not  cause  water  to 
enter  the  motor. 

111.65-25  (b)  (2)  The  motor  may  be  of 
the  open  type  provided  it  is  protected 
against  splashing  water  from  the  bot- 
tom. 

111.65-25  (b)  (3)  Cables  to  the  motor 
shall  enter  through  the  open  bottom 
of  the  air  beU. 

111.65-25  (b)  (4)  The  motor  shall  be 
capable  of  continuous  operation  at 
rated  load  under  any  condition,  dry 
or  with  water  in  air  bell  at  any  level 
up  to  maximum. 

111.65-25  (b)  (5)  The  motor  controller 
shall  be  located  above  the  bulkhead 
deck  with  a  master  switch  at  the 
controller  and  a  master  switch  at  the 
motor.  The  master  switch  at  the 
motor  shall  be  connected  in  such  a 
manner  that  it  will  be  completely  dis- 
connected from  the  circuit  when  the 
motor  is  started  or  stopped  from  the 
remote  master  switch. 

111.65-25  (b)  (6)  The  motor  shall  be 
energized  from  the  final  source  of 
emergency  lighting  and  power. 

111.65-30     Special     requirements    (or    electric 
power-operated  watertight  door  systems 

111  .65-30  (a)  Application.  The  provisions 
of  this  section  are  applicable  to  electric 
power-operated  watertight  door  systems 
required  by  Subpart  73.35  of  Subchapter 
H  (Passenger  Vessels)  of  this  chapter,  ex- 
cept that  only  Paragraph  111.65-30  (g) 
of  this  section  shall  be  applicable  to  in- 
stallations contracted  for  prior  to  No- 
vember 19,  1952. 

Ill .65-30  (b)  General  requirements.        The 

watertight  door  operating  system  shall 
comply  with  the  specification  require- 
ments of  Subpart  163.001  of  subchapter 
Q  (Specifications)  of  this  chapter. 


Ill  .65-30  (c)     Power  supply.     The     power 
supply  to  power-operated  watertight  door 
systems  shall  comply  with  the  require- 
ments contained  in  this  paragraph. 
111.65-30  (c)  (1)  The  source  of  power  for 
electric  motor-driven  door  operators 
shall  be  the  sources  of  the  emergency 
lighting  and  power  system  as  required 
by  Subpart  112.15  of  this  chapter. 
11L65-30  (c)  (2)  If  the  peak  current  re- 
sulting from  the  simultaneous  starting 
of  all  doors  is  too  great  for  the  tempo- 
rary  or   final   source   of   supply,    the 
control  shall  be  so  arranged  that  when 
the  central  master  switch  is  put  to 
"close",  the  doors  will  start  to  close 
serially  at  intervals  of  not  more  than 
3  seconds,  preference  being  given  to 
the  doors  starting  with  those  in  the 
lowest  part  of  the  vessel. 
1 1 1 .65-30  (c)  (3)     The  power  supply  for 
hydraulically-operated  watertight  door 
systems  employing  a  hydraulic  system 
common  to  more  than  one  watertight 
door  shall  be  an  accumulator  tank  of 
sufficient  capacity  to  open  all  doors 
twice  and  to  close  all  doors  three  times, 
and  one  or  more  motor-driven  hydrau- 
lic pumps  capable  of  being  operated 
from  the  final  source  of  the  emergency 
lighting  and  power  svstem. 
111.65-30  (c)  (3)  (i)  The  motor-driven 
hydraulic  pumps  automatically  shall 
maintain  the  accumulator  tank  pres- 
sure within  the  design  limits,  and 
shall  be  located  and  controlled  from 
above  the  bulkliead  deck. 
111.65-30  (c)  (3)  (ii)  The  accumulator 
tank  capacity  required  by  subdivi- 
sion (i)  of  this  subparagraph  shall 
be  available  when  the  accumulator 
tank  pressure  is  at  the  automatic 
pump  "cut-in"  pressure. 
111.65-30   (c)    (4)  The  source  of  power 
for  hydraulically-operated  watertight 
door  systems  employing  an  independ- 
ent hydraulic  system  for  each   door 
operator  shall  be  as  required  by  Sub- 
paragraphs (1)  and  (2)  of  this  para- 
graph. 
111.65-30  (c)  (5)  The  power  supply  for 
other  types  of  watertight  door  opera- 
tors   shall    be    as    approved    by    the 
Commandant. 
Ill  .65-30  (d)  Distribution.     Distribution  of 
electric   power   to   the   watertight   door 
operators  shall  comply  with  the  require- 
ments covered  in  this  paragraph. 
111.65-30    (d)    (1)     Distribution  panel- 
boards  used  in  connection  with  water- 
tight door  systems  shall  be  located 
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above  the  bulkhead  deck  and  shall  be 
provided  with  means  for  locking  to 
prevent  unauthorized  access  to  the 
switchins:  devices  or  fuses. 

111.65-30  '(d)  (2)  Feeders  supplying 
several  watertight  door  operators  shall 
be  located  above  the  bulkhead  deck. 

111.65-30  (d)  (3)  A  separate  branch 
cu'cuit  shall  be  provided  for  each 
watertight  door  operator. 

111.65-30  (e)  Overcurrent     protection. 

Overcurrent  devices  employed  in  water- 
tight door  system   feeders   and   branch 
circuits  shall  be   arranged   to  isolate   a 
fault   ^\^th    as   little    disruption    of    the 
sj'stem    as    possiole.     The    relationship 
between  loads  and  rating  or  setting  of 
overcurrent  devices  shall  conform  to  the 
requirements  covered  in  this  paragraph. 
111.65-30  (e)  (1)  The  rating  or  setting 
of  each  feeder  overcurrent  device  shall 
be  not  less   than  200  percent  of  its 
maximum  load. 
1 1 1 .65-30  (e)  (2)  The  rating  or  setting  of 
a   branch   circuit   overcurrent   device 
shall  be  not  more  than  25  percent  of 
that  of  the  feeder  overcurrent  device. 
1 1 1 .65-30  (0  Cable.     All    cable    used    in 
connection  with  watertight  door  system 
feeder  circuits  or  branch  circuits   shall 
be   leaded    and    armored  or  impervious 
sheathed  and  armored. 
Ill  .65-30  (9)     Existing  vessels 

111.65-30  (g)  (1)  Existing  arrangements, 
materials,  and  facilities  previously 
approved  but  not  meeting  the  applica- 
ble specifications  or  requirements  set 
forth  in  paragraphs  (b)  through  (f)  of 
this  section  may  be  continued  in  serv- 
ice so  long  as  they  are  maintained  in 
good  condition  to  the  satisfaction  of 
tlic  Officer  in  Charge,  Marine  Inspec- 
tion. Minor  repairs  and  minor  altera- 
tions may  be  made  to  the  same 
standards  as  the  original  installation 
provided  that  in  no  case  will  a  greater 
dcpfutiirc  from  the  standards  of  para- 
graphs (bj  through  (f)  of  this  section 
be  permitted  than  prescintly  exist. 
111.05-30  (g)  (2)  All  new  installations 
or  major  replacemrmts  shall  meet  the 
applicable  specifications  or  require- 
ments for  vessels  contracted  for  on  or 
after  Xftvcmb.r  19,  l'»r.2. 

111.65-35     Special  requirements  (or  Fire  screen 

door  holding  and  release  systems 

111.65-35  (o)  Application.  When  an  elec- 
fiif  fife  screen  dnor  holdir)g  unci  release 
HVHteni  is  inHtuiled  in  compliance  with 
tne  rcqiiirenientH  of  Part  72  of  Snb- 
chupl<T    H    d'liHHcnger   Vessels)    of    this 


chapter,  the  provisions  of  this  section, 
with  the  exception  of  Paragraph  111.65- 
35  (e)  of  this  section,  shall  apply  to  all  in- 
stallations contracted  for  on  or  after 
November  19,  1952.  Installations  con- 
tracted for  prior  to  November  19,  1952, 
shall  meet  the  requirements  of  Paragraph 
111.65-35  (e). 

111.65-35  (b)  Definitions 

111.65-35  _(b)  (1)  The  term  "fire  screen 
door"  will  be  used  in  this  section  to 
designate  any  self-closing  door  re- 
quired to  comply  with  Subparagraph 
72.05-25  (b)  (9)  of  Subchapter  H 
(Passenger  Vessels)  of  this  chapter. 

111.65-35  (b)  (2)  The  term  "fire  screen 
holding  device"  will  be  used  in  this 
section  to  designate  any  device  de- 
signed and  installed  for  the  purpose 
of  holding   open   a  fire   screen   door. 

111.65-35  (b)  (3)  The  term  "local  con- 
trol station"  will  be  used  in  this  sec- 
tion to  designate  any  manually  oper- 
ated device  installed  adjacent  to  a  fire 
screen  door  for  the  purpose  of  releasing 
the  door  so  that  the  fire  screen  door 
self-closing  mechanism  may  close  the 
door. 

111.65-35  (b)  (4)  The  term  "central 
control  station"  will  be  used  in  this 
section  to  designate  any  manually 
operated  device  installed  to  release 
the  fire  screen  doors  from  the  wheel- 
house  or  fire  control  room. 

111.65-35  (c)  General 

111.65-35  (c)  (1)  The  fire  screen  door 
holding  and  release  system  require- 
ments contained  in  this  section  pre- 
suppose that  the  fire  screen  doors  will 
be  held  open  by  electromagnets,  door 
release  being  effected  by  deenergizing 
the  electromagnets. 

1 1 1 .65-35  {(■)  (2)  The  Commandant  may 
accept  any  other  means  for  fire  screen 
door  holding  and  releasing  not  less 
effective  than  the  electromagnetic  type 
covered  by  this  section. 
111 .65-35  (d)  General  requirements 

111.65-35  (d)  (1)  The  fire  screen  door 
holding  and  release  system  shall  con- 
sist of  an  electromagnet-  for  each  fire 
scre(Mi  door,  a  self-aligning  armature 
plate  on  each  door  to  be  seized  and 
held  by  the  eleclrorniignet  when  the 
fire  screen  door  is  fully  open,  a  control 
station  switch  located  adjacent  to  the 
door  to  interrupt  the  supply  potential 
to  the  electromagnet,  and  a  central 
control  located  in  the  wheelhouse  or 
fire  control  room  to  interrupt  remotely 
potential  to  all  hokling  magnets. 
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111.65-35  (d)  (2)     The  fire  screen  door 
holding  circuit  shall  be  arranged  so 
that  loss  of  potential  from  any  cause 
will   release    the   doore,    except   that 
momentary  interruptions  of  the  cir- 
cuit that  may  result  from  the  opera- 
tion of  automatic  bus-transfer  devices 
in    connection    with    the    emergency 
lighting   and   power  system,  will   not 
release  the  doors. 
111.65-35  (d)   (3)     The  central  control 
station  shall  consist   of  an   enclosed 
switch,   circuit  breaker,   or  magnetic 
contactor  of  ample  rating  to  interrupt 
the   connected   load.     The   switching 
unit  shall  be  externally  operative  and 
maintaining  in  both  the  "hold  doors" 
and  "release  doors"  positions. 
111.65-35  (d)  (4)    The  local  control  sta- 
tion shall  consist  of  an  enclosed  ex- 
ternally operative  fused  switch  having 
a  rating  of  not  less  than  10-T  amperes, 
125  volts,  and  may  be  either  the  mo- 
m-entary   contact   type   or   the   main- 
taining contact  type.     A  single  door 
holding-magnet  shall  be  connected  to 
the  fuse  end  ot  this  local  control  sta- 
tion.   ^Vliere  several  doors  are  in  close 
proximity  to  each  other,  a  single  local 
control  station  switch  of  ample  rating 
may  be  used  to  release  simultaneously 
these  several  doors. 
111.65-35  (d)  (5)     A  door-holding  elec- 
tromagnet   shall    be    designed    for    a 
nominal    pull    of   approximately    200 
pounds.    When  the  an-angement  of  the 
electrical  supply  involves  transfer  re- 
lays  to   transfer   the   supply   from   a 
normal    to    a    temporary    source,    a 
door-holding   electromagnet   shall   be 
designed  so  that,  with  a  pull  on  the 
armature  of   110  pounds,   the  arma- 
ture will  be  held  in  the  sealed  position 
for  approximately  one-fourth  second 
after  the  circuit  to  the  electromagnet 
is  opened.     The  electromagnet  shall 
be  designed  for  continuous  duty  in  an 
ambient  temperature  of  50°  C   with 
a   temperatm"e   rise   by   thermometer 
measurement  of  not  more  than  55°  C 
for  Class  A  insulation  nor  more  than 
75°  C  for  Class  B   insulation.     The 
electromagnet   coil   shall   be   vacuum 
impregnated   and   the   magnet   enclo- 
sure   shall     be    either    dripproof    or 
watertight  as  required  by  location. 

111.65-35  (d)  (6)  The  source  of  power 
for  the  fire  screen  door  holding  and 
release  system  shall  be  the  source  of 
the  emergency  lighting  and  power  sys- 


tem as  required  by  Subpart  112.15  of 
this  subchapter. 
111.65-35  (d)  (7)  On  large  vessels,  where 
the    closing   of   all   fire   screen    doors 
simultaneously  would  seriously  inter- 
fere  with    fire-fighting    operations    or 
with  the  evacuation  of  passengers,  it 
is  recommended   that  the  fire,  screen 
door  release  system  be  subdivided  into 
several  circuits.     The  circuits  shall  be 
arranged  so  that  it  will  be  possible  to 
isolate  any  compartment  in  which  a 
fire  is  reported  by  a  sufficient  number 
of  closed  fire  screen  doors  effectively 
to  stop  all  draft  to  the  fire  area.     An 
efi'ective  draft  stop  will  entail  closing: 
111.65-35    (d)    (7)    (i)   All  fire  screen 
doors  in  the  area  between  the  main 
vertical  zone  bulkheads  immediately 
forward  and  aft  of  the  fire  area; 
111.65-35   (d)    (7)    (ii)  All  fire  screen 
doors  in  the  main  vertical  zone  bulk- 
heads immediately  forward  and  aft 
of  the  fire  area;  and, 
111.65-35  (d)   (7)   (iii)  All  fire  screen 
doors   in    the   next   adjacent   main 
vertical  zones,  forward  and  aft  of 
the  fire  area.     The  fire  screen  door 
tripping  arrangement  shall  be  spe- 
cifically approved  for  each  vessel. 

111.65-35  (e)     Existing  vessels.     Firescreen 
door    holding    and    release    systems    on 
vessels  contracted  for  prior  to  November 
19,    1952,   shall  meet   the  requirements 
covered  in  this  paragraph. 
111.65-35  (e)  (1)  Existing  arrangements, 
materials,     and     facilities    previously 
approved  will  be  considered  satisfac- 
tory so  long  as  they   are  maintained 
in  good  condition  to  the  satisfaction 
of    the    Officer    in    Charge,    Marine 
Inspection.     Minor  repairs  and  minor 
alterations  may  be  made  to  the  same 
standard  as  the  original  installation. 
111.65-35   (e)    (2)  AH  new  installations 
or  major  replacements  shall  meet  the 
applicable    specifications    or    require- 
ments  for   vessels   contracted   for   on 
or  after  November  19,  1952. 
111 .65-40     Special     requirements     o(     electric 
power-operated  lifeboat  winches 
111  .65-40  (a)  Application.     The  provisions 
of     tliis    section,     with     the     exception 
of  Paragraph  111.65.40  (i),  shall  apply  to 
all   vessels   contracted   for   on   or   after 
November  19,  1952.     The  provisions  of 
Paragraph  111.65-40  (i),  shall  apply  to 
all  vessels  contracted  for  prior  to  No- 
vember 19,  1952. 
1 1 1 .65-40  (b)  General.     The  provisions  of 
this  section  supplement  the  requirements 
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of  Subpart  160.015  of  Subchapter  Q 
(Specifications),  Part  33  of  Subchapter 
D  (Tank  Vessels) ,  Part  75  of  Subchapter 
H  (Passenger  Vessels)  and  Part  94  of 
Subchapter  I  (Cargo  and  Miscellaneous 
Vessels)  of  this  chapter. 

111 .65-40  (c)  General   construction    require- 
ments 

111.65-40  (c)  (1)  Control  and  power 
circuit  smtches  and  motor  controllers 
installed  in  conjunction  wdth  lifeboat 
winches  shall  be  of  types  specifically 
approved  for  use  with  lifeboat  winches. 

111.65-40  (c)  (2)  Switches  and  motor 
controllers  shall  be  of  a  design  not 
likely  to  be  adversely  affected  by 
corrosion  of  the  worldng  parts.  Par- 
ticular attention  shall  be  given  to 
liinged  parts  of  contactors  and  relays. 
Structural  parts,  such  as  the  enclosing 
cases,  if  not  constructed  of  corrosion- 
resistant  materials,  shall  be  given  a 
durable  corrosion-resistant  finish. 

111.65-40  (c)  (3)  Insulating  materials 
shall  be  limited  to  those  which  exliibit 
the  lowest  relative  water  absorption 
and/or  the  least  effect  of  such  water 
absorption  upon  the  dielectric  proper- 
ties consistent  ^\'ith  the  other  neces- 
sary characteristics. 

Ill  .65-40  (c)  (4)  Wliere  gaskets  are  used 
to  provide  a  water  seal  between  parts 
of  an  assembly,  the  gasket  shall  be 
secured  in  place  in  such  a  manner 
as  to  prevent  its  falling  out  or  becom- 
ing loose  when  the  unit  is  disassembled. 

111.65-40  (c)  (5)  Holes  in  the  walls  of 
equipment  housings  for  the  purpose 
of  providing  means  for  the  attachment 
of  parts  on  the  interior  thereof,  or  for 
securing  covers  and  the  like,  shall  not 
penetrate  the  total  thi(!kness  of  the 
liousing  wall. 

111.65-40  (c)  (6)  Totally  enclosed  units 
shall  be  provided  with  a  suitable  valve, 
or  with  at  least  one  hole  closed  t)v  a 
J^-inch  pipe  plug,  for  draining  con- 
densed moisture.  The  valve  or  hole 
shall  b('  located  at  the  bottom,  or 
as  neiir  the  f)otlom  as  practicable,  of 
the  enclosure  in  order  that  it  may 
<lniin  the  enclosiiic  salisfa(;t()rily. 

111.65  40  (c)  (7)  .Main  line  (rrru^rgency 
diHcorniect  switciies,  when  installed  in 
H  location  accessihhi  to  j)ass(!ngerH, 
KJiull  \)('  ijrovided  with  (neaiis  wheri'hy 
l\n'  switch  can  he  lor'kcul  in  tin;  o[)(ai- 
circuit  position  by  moans  of  a  f)adlo('k 
or  the  cfpiivahirit.  The  swit^cli  shall 
\in\'('  no  provisions  for  locking  in  the 
cloHe(l-<'irciiit  jjosition. 


111 .65-40  (d)  Detail     construction     require- 
ments 

111.65-40  (d)  (1)  Enclosures.  Each  en- 
closure for  motor  controller  and  switch- 
ing devices,  when  installed  in  locations 
exposed  to  the  weather,  shall  be  cap- 
able of  meeting  the  test  requirements 
of  Paragraph  111.65-40  (e). 

111.65-40  (d)  (2)  Electrical  clearances. 
The  minimum  creepage  and  air  clear- 
ance distance  between  live  parts  of 
different  polarity  of  motor  controllers, 
master  switches,  and  control  circuit 
limit  switches  shall  be  not  less  than 
the  values  shown  in  Table  111.65-40 
(d)  (2).  It  is  desirable  to  exceed  these 
values  where  possible.  The  electrical 
clearances  for  power  circuit  limit 
switches  and  main  line  emergency  dis- 
connect switches  shall  be  not  less  than 
the  general  requirements  for  such 
devices  given  in  this  part. 

Table  111.65-40  (d)  (2). — Minimum  Spacings  in  Inch 


Location 

Potential  involved  in  volts 

0-150 

151-300 

301-600 

Between  any  uninsulated  live 
part  and  an  uninsulated  live 
part  of  opposite  polarity,  an 
uninsulated  grounded  part 
other  than  the  enclosure,  or 
an  exposed  metal  part. 

Through  air  }4.... 

Vl6 

H 

Over  surfiice  }4—. 

% 

'A 

Between  any  uninsulated  live 
part  and  the  walls  of  a  metal 
enclosure,  including  fittings 
for  cable  entrance. 

Through  air  }4 — 

Vi 

Vi 

Over  surface  Ji-.  - 

'A 

*A 

111.65-40  (d)  (3)     Motors.  Motors  shall 
be  of  watertight  construction  in    ac- 
cordance   with    the    general    require- 
ments of  this  part. 
1 1 1 .65-40  (e)  Spraytight  test 

1 1 1 .65-40  (e)  (1 )  Before  conducting  this 
test,  all  joints  that  have  gaskets  or 
seaUng  com])oun(ls,  or  that  have  been 
painted,  shall  be  broken  and  reas- 
sembled 3  times;  this  procedure  also 
applies  to  doors  and  to  cover  plates. 
There  shall  l)e  no  leakage  of  water  ijito 
the  enclosure  after  it  has  been  sub- 
jected to  one  of  th(>  foUovvhig  methods 
of  siil)incigenc(>  for  a  period  of  5  con- 
tinuous minutes: 

111.65  40  (e)  (1)  (i)  The  enclosure 
shall  be  sul)inerg(Ml  in  water  to  such 
a  dei)th  that  the  highest  ])oint  of  the 
enclosure  in  its  noi'inally  mounted 
position  is  under  a  three-foot  head; 
or 
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111.65-40  (e)   (1)   (ii)     The   enclosure 
shall  be  submerged  in  water  at  least 
three  inches  at  the  highest  point  in 
an  open   tank.     Sufficient   vacuum 
shall  then  be  applied  to  the  inside 
of  the  enclosure  to  produce  an  exter- 
nal pressure  equivalent  to  a  3-foot 
head  of  water. 
111.65-40   (e)   (2)     The  following  addi- 
tional test  shall  be  conducted  imme- 
diately after  either  of  the  above  tests, 
and  while   the  enclosure  is  still  sub- 
merged.    An  internal  air  pressure  shall 
be  applied  for  a  period  of  5  continuous 
minutes  equal  to  l}^  pounds  per  square 
inch,  plus  a  pressure  equivalent  to  the 
depth  of  submergence. 
111.65-40  (e)  (3)    Under  these  tests,  the 
enclosure  will  be  considered  spraytight 
if  no  water  is  found  inside  the  enclo- 
sure, and  if  no  air  bubbles  are  seen  to 
emerge.     Wliere  a  shaft  enters  the  en- 
closure,   the   shaft   shall   be   operated 
twice  while  submerged. 
111.65-40  (e)  (4)    The  following  formula 
may  be  used  to  determine  the  neces- 
sary vacuum: 

M=0.074  (12H-W) 

Where: 

M=  vacuum  in  inches  of  mercury, 
Z?=  equivalent  head  of  water  in  feet, 

and 
W^=  depth  of  water  in  inches  cover- 
ing the  highest  point  of  the  en- 
closure. 

111 .65-40  (f)  Wiring  of  lifeboat  winch  com- 
ponents 

111.65-40  (f)  (1)  When  the  motor  con- 
troller of  a  lifeboat  winch  power  unit 
is  located  adjacent  to  the  winch,  the 
main  line  emergency  switch  shall 
disconnect  all  parts  of  the  lifeboat 
winch  power  unit,  including  the  motor 
controller  and  limit  switches,  from  all 
sources  of  potential.  Any  other  power 
circuit  switches  employed  shall  be  con- 
nected in  series  with  the  main  line 
emergency  switch  and  ahead  of  the 
motor  controller.  The  main  line  emer- 
gency switch  shall  serve  as  the  motor 
and  controller  disconnect  required  by 
the  general  requirements  of  this  part, 
and  shall  have  a  horsepower  rating 
not  less  than  that  of  the  winch  motor. 

111.65-40  (f)  (2)  When  the  motor  con- 
troller of  a  lifeboat  winch  power  unit 
is  remotely  located  with  relation  to  the 
winch,  a  switch  shall  be  provided  at 
the  controller  arranged  to  disconnect 


the  entire  winch  electrical  installation 
from  all  sources  of  potential.  In  such 
cases,  the  main  line  emergency  switch 
shall  be  connected  in  series  with  this 
circuit  disconnect  switch  and  ahead  of 
the  power  circuit  limit  switches,  when 
employed,  and  ahead  of  the  motor 
controller. 

111.65-40  (f)  (3)  Davit  arm  limit 
switches,  whether  connected  in  the 
power  circuit  or  in  the  control  circuit, 
shall  disconnect  all  ungrounded  con- 
ductors of  the  circuit  controlled. 

111.65-40  (f)  (4)  Where  one  motor  is 
used  with  two  winches,  a  main  line 
emergency  switch,  a  clutch  interlock 
s\vitch,  and  a  master  switch  shall  be 
provided  for  each  winch,  except  that 
a  single  main  line  emergency  switch 
located  in  accordance  with  Subpara- 
graph 111.65-40  (f)  (5)  with  respect  to 
both  winches  will  be  accepted.  The 
main  line  emergency  switches  shall  be 
connected  in  series  ahead  of  the  motor 
controller.  The  master  switches  shall 
be  connected  in  parallel  and  each  in 
series  with  the  corresponding  clutch 
interlock  switch  for  that  winch.  The 
clutch  interlock  s\vitches  shall  open 
the  circuit  to  its  master  switch  except 
when  the  power  unit  is  clutched  to  the 
associated  winch.  Means  shall  be 
provided  to  prevent  the  power  unit 
from  being  clutched  to  both  winches 
simultaneously. 

111.65-40  (f)  (5)  Typical  lifeboat  winch 
wiring  diagrams  and  arrangement 
drawings  are  shown  on  Figures  1 1 1.65- 
40  (f)  (5)  (i)  through  111.65-40  (f)  (5) 
(iv),  the  arrangement  of  the  equip- 
ment shown  being  diagrammatical. 
(The  fact  that  some  show  direct- 
current  motors  and  some  show  alter- 
nating-current motors  has  no  par- 
ticular significance.)  In  actual  in- 
stallations, the  main  line  emergency 
disconnect  switch  shall  be  so  located 
as  to  be  adjacent  to  the  master  switch, 
within  reach  of  the  winch  operator, 
in  a  position  accessible  to  the  person  in 
charge  of  the  boat  stowage,  and  in  a 
position,  for  gravity  davit  installa- 
tions, from  which  the  movement  of 
both  davit  arms  can  be  observed  as 
they  approach  the  final  stowed  posi- 
tion. Special  consideration  wUl  be 
given  to  other  arrangements  where 
complete  compliance  with  these  loca- 
tion requii'ements  cannot  be  met. 
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FIGURE  111.65WiO(f){5)(l) 

TYPICAL  ELEUEWTABY  WIRItIC  DUGRAM  AND  ARPJUiCEiJEllT  PIAN  CF  GRAVITY  DAVIT  AJfD  BOAT  WDtCR  E^TLOYlHG  DCWBLE-POLE  LIMIT   SWITCHES  AfiD  MAIV  LIKE  EUEfiCEKCY 

SffirCH  IN  ACC(31DAHCE  WITH  SUBPART  160.015-    SUBCBAPTEB  Q 


PCWER  SDPPLY 


MAIN  LINE  ElERGENCY  DISCONHECT   SWITCH 

With  axtemal  operating  handle  and  having  boraepoiver  ratijig  not  !««•  than 

that  of  motor*     Required  by  Sub-paragraph  l60*015-^(k) (1),   rerlBMl* 


WINCH  MOTOR. 

Winch  provided  with  neohanloal  ■neni  to  diaengage  the  hand  onuk 

when  power  unit  la  running  to  oosply  with  Paragraph  I60i015-3(1]* 


TYPICAL  MAGNETIC  TWO-STEP  REDUCED  VOLTAGE  DlRECT-CTJRREJrr  MOTOR  CONTROUZa 
With  aljigle  pole  line  contactor.     If  motor  et&rter  haa  a  line  dlacoimeot 
switch,    the  switch  ah&ll  be  rmoved  or  pensanently  looked  Ld  olos»d 
pOBltlon* 

AD  AD 

SYMBOLS  I -^\/\/^-   Line  Contactor  Collj   -yf-    -  NomJly  Cloaed  Aurlllary  Conta 

~\\~    —Normally  Open  Amclllary  Contact;     TC  —  Tlae  Delay  Cloaiagj 

-^ Overload  Relay  Coil;   -y^    -Overload  Relay  Contact; 

_ Control  Circuit  Fuse  (Required  only  where  branch  olrcuit 
fuses  are  rated  over  50  amperes*)! 


— I  t-  -Resistor. 


power  Cables 


UASTER  SVriTCH 
Spring  return  to  OFFf 
required  by  Paragraph 
160.015-3(J). 


■  2/c  Cable 


LffilT   SWITCHES 
^Doubl^pole,   required  by 
Sub-paragraph  160.01>.3(k)(a), 
rerised* 


UaiJi  Line 
Qaergenoy  Dis- 
connect Switch 
ikster  Swltob 


FiR.  11 1.65-40' (f)  (5)  (i). 


111 .65-40  (g)  Procedure  for  approval  of  life- 
boat winch  electrical  installations  and 
equipment 

111.05-10  i\i)  (1)  Switches.  Manufcac- 
turers  of  master  switches,  limit 
switches,  and  main  line  emer<^ency 
disconnect  Svvitehes  desiring  to  qualify 
their  products  for  use  in  connection 
with  lifeboat  winch  installations,  shall 
submit  for  review  detail  assembly 
drawinf^s  of  the  unit,  idcuitifying  eacli 
part  used  in  the  asseml)ly  and  the 
material  specifi(;ation,  including  fmish, 
if  any,  of  encli  part.  Aft(;r  the  d(!tail 
JusHcmbly  rlnivvings  have,  b(!(!n  reviewed, 
Han)ple  units  nuiy  In;  nicpKssted  for 
tcsling.  Units  found  to  comply  with 
tlie  rcf|uir(!ments  of  this  section  will 
be  listed  by  the  Coast  (Juard  as  being 
satisfactory  for  use  as  lifeboat  winch 
auxiliary  e'|uipin(!nt. 


111.G5-40  (g)  (2)  Motor  controllers. 
ATanufacturcrs  of  motor  controllers 
desii'ing  to  qualify  their  products  for 
use  in  conjunction  with  lifeboat  winch 
installations  shall  sul)mit  for  review 
detail  assembly  drawings  and  material 
lists  of  the  enclosing  cases  to  be  fur- 
nished, and  detail  assembly  drawings 
and  material  lists  and/or  samples  of 
contactors,  relays,  resistors  and  other 
motor-controller  components  to  be 
employed.  For  each  installation  of 
lifeboat  winch  motor  controllers,  there 
shall  be  subn)ill(>d  for  apj)roval  a 
drawing  showing  tlu^  enclosure  outline, 
f'-ont  view  assembly,  wiring  diagniin, 
and  material  list,  together  witli  the 
name  or  other  idcMitifusation  of  the 
vessel  on  wfiich  the  motor  controll(>rs 
will  be  installed.  No  genenil  approv- 
al of  motor  controllers  will  be  given. 
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FIGURE  lU.65-i*0(f)(5)(H) 

TYPICAL  BLBISNTARY  WIRIHC  DUORAM  AXD  AfiRAHS&UEWT  PLAV  OF  GRAVITY  DAVITS  AND  DUAL  &QAS  WJSCa  EUPLOYINO  DOOBLE-POLE  LDHT  SITITCaES,    CUTTCB   INTERLOCK 
SWZTCHSS.    AHD  KAOT   Llffi  EUESGENCY  SWITCHES    IN  ACCCSDAKE  VITH  SUBPART   160.01^,    SDBCaAPTER  Q 


MAIN  UNB  SKEBGBNCT  OISCOUrBCT  SWITCHES  — 

nth  artorDAl   op«r«tiii£  huidla  ukI  teTls^ 

. *  yf        -y  horseponr  rfttlJa^  not  !•«•  ttuu  that  of 

_r_|^  /  aotor.     Required  by  Sub-paragrmph  160.015-}(k)(l), 
I  /     rovlsed*     In  •<ne  o««*«  on»  aftin  lino 

2"~i     /        emrgeQoy  dlaoonnaot  vwltofa  aay  b*  looftt*d 

•  -  ?T— L  *"    ••*'▼•    both    WlScfaOta 
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yotor  ContrQll,^r 
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Control   Cabli-„.       — 
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Clutch  Intorlodc 
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SCECHAIIC  ONE-LINE  DIAGRAM 

DUAL  WINCH  MOT(S 

.jrinohaa  provldad  with  maoh&nloal  moan«  to  dlaangage  tte  hand  cranlci  when  tha  pover 

unit  la  running  to  c(uply  with  Paragraph  l6o*01^-3(l). 

TtPICAL  MAGHCTIC  TWO-STEP  REDUCED  VOLTAGE  DIRECT-CURREin:  MOTCR  CONTROLLER 
With  Doubla-pole  llna  contaotor> 

-M^    -and        -^\y- 'llat  Contactor  Coilij        -]  [-    -Normally  Opaa  Contaoti 

-\r'     •»*  'V Aooalarating  Contactor  Coiltt;         -^    -Noraally  Cloaad  Contaot| 

TO     -TUa  DvUy  Closlngi         TO     -Tina  Dalay  C^anlngt     -^^  -  Orarload  RaUy  CoU| 

\f  -Control  Ciroult  Fuaa;     -j  [--RaaHtor* 

LDIII   SWITCHES 

Doubla-pola.   raquired  by  Sub-paragraph  l60*O1^3(k}  (2).    ravlcad* 

Right  Bai^  DaTlt. 


^^A^A^d 


LOTCB  IHTIRLOCK  SWITCS 


CUnCH  DfTESLOCE  SWITCHES 

Wlnoh  la  dlaangaged  and   elutcb  Intarloolc 
■wltoh  oontaota  are  open  in  *Out*  poaltlon 
of  olutoh  bandlaa*     Both  olutoh  baikdlaa  ofty 
ba  *Out*  at  tha   gama   tlaa.      CUly  one  clutob 
handle  nay  be  *In"  at  the  aaaa  tiae* 


MASTER  SWITCH 

Spring  return  to  orr,   reiptlred  by  paragr^pb  160*015-5(J)>   rvrlaed* 

Right  Hand  DftTlt 


Fig.  111.65-40  (f)  (5)  (ii). 


111.65-40     (g)     (3)     Motors.  For    each 
•  instaUation  of  lifeboat  winch  motors, 
plans  as  required  by  Section  111.05-5 
shaU  be  submitted,  together  with  the 
name   or  other   identification   of  the 
vessel   on   which   the  motors  wiU  be 
installed.     No    general    approvals   of 
motors  will  be  given. 
111.65-40  (g)  (4)  Shipboard  installation 
drawing.     For  each  shipboard  installa- 
tion of  electric  power-operated  lifeboat 
winches,    an   elementary   wiring   dia- 
gram  and   isometric   or   deck   wiring 
diagram  as  required  by  Section  111.05- 
5  shall  be  submitted. 
111 .65-40  (h)  Testing  of  lifeboat  winch  elec- 
trical equipment.     The    electrical    equip- 
ment shall  be  given  periodic  inspections 
and  tests  as  required  by  Part  78  of  Sub- 
chapter H  (Passenger  Vessels)  and  Part 
97  of  Subchapter  I  (Cargo  and  Miscel- 
laneous Vessels)  of  this  chapter. 


Ill  .65-40  (i)   Electric    power-operated    life- 
boat winches  for  existing  vessels 

111.65-40  (i)  (1)  The  electrical  equip- 
ment installed  in  connection  with 
electric  power-operated  lifeboat 
winches  used  with  gravity  davits  on 
passenger  vessels  and  cargo  vessels 
contracted  for  prior  to  November  19, 
1952,  and  on  tank  vessels  contracted 
for  on  or  after  November  19,  1952, 
shall  comply  with  the  requirements  of 
Paragraph  160.015-3  (k)  of  Subpart 
160.015  of  Subchapter  Q  (Specifica- 
tions) of  this  chapter,  and  with  the 
wiring  arrangements  of  Paragi*aph 
111.65-40  (f). 

111.65-40(1)  (2)  New  materials  installed 
to  effect  compliance  with  this  para- 
graph shall  comply  with  the  applicable 
requirements  of  this  section.  Exist- 
ing materials  continued  in  service  shall 
comply  with  the  requirements  of  this 
section  insofar  as  it  is  reasonable  and 
pi'acticable. 
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FICDRE  in«65-*iO(f)f5)(iii) 

TXPICiX  ELEUEHTAJiy  WIBIHC  DUGRaM  WJD  AHRABGEUENT  PUM   OF  ORAVnr  DAVIT  AMD  BQlT  WINCH  EMPLOYIMC  POITER  LIMIT  SWITCHES  AKD  catBlI/ZD  STABTER  AJTO  IttIB  USE 
EMERGEXY  DISCONICECT  SWITCH   IN  ACCORDANCE  WITH  SUBPART  160.015.    SUBCHAPTEB  Q 

POWER   StJPPLY 
}»Pha6©  Alternating- Current 


"^ 


^^TT 


TYPICAL  FULL  70UACB  MAGBETIC  ALTERKAllHC-CUHaEHT  MOIOF  COHTRO.LEB 

With  Dain  line  aaArgenoy  dltoo&neet  nrltofa  h&rlBf  ker«*p(nr«r  rstln^  Dot  !•*■  Uma 

th&t  of  motor  and  with  oactArnal  op«r«tlag  handle. 

Required  by  Sxib-Tparagraph  lt)0.015-3(k)(l).    reTlced. 


S^OEBOLSt 


^■A^  — Lin*  ContActon  ukd  Opermtljif  Coil; 

—  Orerloftd  fial&y  Ceil  and  CoQt«ot«   (Normally  closed}} 
—Control  Circuit  Pute. 


WINCH  MOTOR 

Winch  provided  with  nechftolcal  loeftiu  to  disengage  the  h&nd  crank  atiea 

power  unit  is  running  to  comply  with  Paragraph  loO'Ci;7-5(l) 


POffEE  LmiT  SWITCH 

Right  Hand  Davit  Am*     Required  by  Sub-paragraph  160*013-^(lc)(£!).    revised* 

POWm  LIMIT   SWITCH 

Left  Hand  Derit  Ana.     Required  by  Sub-paragraph  I60.015-5(lc)(2).   revised. 


HASTES  SWITCH 
.  Spring  Return  to  OFT  • 
Required  by  parmgraph  160.015-3( J), 


power  Limit  Switches 


Tnr 


Dsok  House  Side 


Controller  and 
Boerjiency 


Uaster  Switch 


SCUEUATIC    ONE-LIM^  DlACRAU 


I'is.  lll.()5-40  (f)  (5)  (iii). 


1 1 1 .65^0  (i)  (3)  Modification  of  exist- 
ing lifeboat  winch  electrical  installa- 
tions to  efloct  comi)liance  with  this 
paragraph  shall  hav(!  been  completed 
not  later  than  October  1,  1952. 

111.05-40  (\)  (4)  'i'lie  electrical  equip- 
ment installed  in  connection  with  elec- 
tric; p()wer-oj)erated  lifeboat  winches 
used  with  other  than  gravity  davits  on 
vesscih  contracted  for  jjrior  to  Novem- 
ber 19,  1952,  f)reviously  approvc^d,  but 
not  meeting  tlie  afjplicable  specifica- 
tions or  niqiiinarKints  s(^t  forth  in 
paragraphs  fbj  through  (f)  of  this 
section,  may  be  contiinuid  in  service 
sf)  long  as  they  are  mnintained  in  good 
coridilir)ri  to  the;  satisfaction  of  the 
O/Iicer  in  C!harge,  .Marine  lnH|)(!('tion. 
Minor  repairs  and  minor  alterations 
may  be  made  to  (he  same  standnrds  as 
tlie  original  iriHlallatiori :  /'rovu/cd, 
That,  in  no  case,  will  n  gn'at.er  depar- 
ttire  from  flu-  standnrds  of  piinigra[)lis 


(b)  through  (f)  of  this  section  be  per- 
mittcnl  than  presently  exist.  All  new 
installations  or  majoi-  replacements 
shall  meet  the  applicable  specifications 
or  re((uirements  for  new  vessels. 

111.65-45    Special    requirements    for    electric 

air  heaters 

1 1 1 .65-45  (a)  Application.  The  provisions 
of  this  section,  with  the  exception  of 
l)aragraph  (c)  of  this  section,  shall  apply 
to  all  vessels  contracted  for  on  or  after 
November  19,  1952.  The  i)rovisions  of 
paragraj)h  {c)  of  this  section  shall  api)ly 
to  all  vessels  contracted  for  prior  to 
N()vcnd)er  lit,  1952. 

Ill  .65-45  (b)  General  requirements 

111. 05  45  (b)  (I)  Klectric  heiiters  sludl 
be  designed  for  openition  at  a  voltage 
not  exceeding  2'M)  volts,  and  heaters 
exceeding  a  rating  of  1,500  watts 
shall  be  designed  for  at  least  two  heats. 
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§111.65-45  (c)(1) 


PICDBE  lU.65-40(fi(5)(lT) 

TYPICAL  EU>tJfrAHY  WIKIKC  DUGRJU/  ANT)  AiUUHSBMEKT  PULU  OP  GRAVITY  DAVIT  A8D  BOAT  WINCH  EMPLOYING   MAIN  Ln.X   QIER&ENCY  SWITCH  AND  PCWSS  LIMIT  SnIICHBS 

IN  ACCORDANCE  WlIB  SUBPAIil  160,C15.    SOBCHAPTEB  Q 


POIIER  SUPPLY 
5-Ph*«e  Alt«n»tijig-Curr«rt 


-^-di-i 


liAlM  LINE  BffiRGEHCY  DISCONKECT  SWITCH 

With  •xt^roal  op«rfttlng  handle  and  hAving  borsepcrmr  r«ting  not  less  Uum  that  of  motor* 

R»quir«d  by  Sub-pfcTfcgraph  160.01b-5(lc)(l),  revised. 


POIIER   UMH  SWITCH 

Right  BULd  DftTlt  ATD. 

Required  by  Sub-p»j»greph  160.01^i(k){£),   revised. 


POWER  LIMIT  SWITCH 

Left  Uaud  Ddvlx  Am. 

Required  by  Sub-paragraph  160.C15-j(k) (£),    roTlaed. 


t   i^' 


TYPICAL  HJLL  VOLTAGE  MAGNETIC  ALTEattULTING-CURRENT  MOTOR  COHTROLLER. 
STOiSOLSi  ,         ~\/~      ~   Li'^®  Contaotora  and  Operating  Collj 

—  Orerlcad  Relay  Coil  and  Contacts   (Normally  Closed) | 

—  Control  Circuit  Fuse 


WIMCH  MOTOR 

Winch  prcrvlded  with  mechanical  meana  to  disengage  the  hand  oranJc  »ih6n  power  unit 

Ls  running  to   eooply  with  pgjagraph  160.015-5(1)» 


Motor  Controller  ^ 
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pgck  House  Side 


power  Limit  Switchee- 


aASTER  SWITCH 

Spring  Return  to  OPF- 

Required  by  paragraph  160.0a5-3(j) 
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SCHEMATIC   ONE-LINE  DUGRAM 


Fig.  111.65-40  (f)  (5)  (iv). 


111.65^5  (b)  (2)  Heaters  shall  be  de- 
signed to  heat  the  surrounding  air 
principally  by  convection.  Heater  ele- 
ments shall  be  of  the  enclosed  type. 
The  heater  element  case  or  jacket 
should  be  of  a  corrosion-resistant 
material. 

111.65-45  (b)  (3)  Heaters  shall  be  pro- 
vided with  a  thermal  cutout  of  the 
manually-reset  type  that  will  prevent 
overheating,  and  with  a  suitable  regu- 
lating switch. 

111.65-45  (b)  (4)  Heaters  for  bulkhead 
mounting  shall  have  their  top  slanted 
or  otherwise  designed  to  prevent 
hanging  towels,  etc.,  on  the  heaters. 
When  heaters  are  of  the  portable  type, 
an  acceptable  chp  or  bracket  shall  be 
fitted  to  hold  the  heater  in  a  fixed 
position. 

111.65-45  (b)  (5)  The  external  tempera- 
ture of  the  heater  enclosing  case  shall 
not  exceed  a  temperature  of  125°  C,  ex- 


cept that  the  external  temperature 
of  the  enclosing  case  of  flush-mounted 
heaters  shall  not  exceed  a  temperature 
of  100°  C.  When  heaters  are  mounted 
upon,  or  adjacent  to,  the  deck  or 
buU?;head,  the  construction  of  the 
heater  shall  be  such  that  the  nearest 
deck  or  bulkhead  surface  will  not 
exceed  a  temperature  of  55°  C.  For 
test  purposes,  an  ambient  temperature 
of  25°  C  will  be  used. 

111 .65-45  (c)     Electric  air  heaters  on  vessels 
contracted  for  prior  to  November  19,  1952 

111.65-45  (c)  (1)  Existing  arrange- 
ments, materials,  and  equipment  pre- 
viously approved  shall  be  considered 
satisfactory  so  long  as  they  are  main- 
tained in  good  condition  to  the  satis-, 
faction  of  the  Officer  in  Charge,  Ma- 
rine Inspection.  Minor  repairs  and 
minor  alterations  may  be  made  to  the 
same  standard  as  the  original  installa- 
tion. 
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111.65-45  (c)  (2)  All  new  installations 
or  major  replacements  shall  meet  the 
applicable  specifications  or  require- 
ments for  vessels  contracted  for  on  or 
after  November  19,  1952. 

111.70    SPECIAL  REQUIREMENTS  FOR  TANK 

VESSELS 

111.70-1     Application— TB/ALL 

111.70-1  (a)  General.  The  requirements 
of  this  subpart  contain  special  require- 
ments relative  to  electrical  installations 
on  tank  vessels.  Except  as  modified  by 
this  subpart  and  regulations  of  Sub- 
chapter T>  (Tank  Vessels),  all  other  ap- 
plicable regulations  contained  in  this  Sub- 
chapter J  shall  also  apply  to  tank  vessels. 

111.70-1  (b)  Symbols.  The  vessels  and 
services  to  which  each  regulation  applies 
are  indicated  by  letters  in  the  heading  of 
the  section  or  paragraph.  The  first  let- 
ter or  two  letters  indicates  the  type  of 
vessel  and  the  letter  or  letters  following 
the  oblique  line  indicates  the  waters  in 
which  such  vessels  may  operate.  The 
letters  are  described  as  follows: 

(1)  "T"  signifies  a  tank  ship. 

(2)  "B"  signifies  a  tank  barge  when  it 
precedes  an  oblique  line;  or  it  signifies 
service  on  bays,  sounds,  and  lakes  other 
than  the  Great  Lakes  when  it  follows 
an  oblique  fine. 

(3)  "ALL"  signifies  service  on  all  waters. 

(4)  "O"  signifies  service  on  ocean  waters. 

(5)  "C"  signifies  service  on  coastwise 
waters. 

(6)  "L"  signifies  service  on  Great  Lakes 
waters. 

(7)  "R"  signifies  service  on  river  waters. 

111.70-5     Definitions 

111.70-5  (a)  General— TB/ALL.  .Certain 
terms  used  in  tliis  sul)part  are  defined  in 
tliis  section. 

111.70-5  (b)  Cargo— TB/ALL  The  term 
"caigo"  means  combust il)Ie  liquid,  in- 
flarnrnal)le  liquid,  or  liquefied  inflam- 
mahlc  gas  unless  otherwise  stated. 

111.70-5   (c)     Cofferdam— TB/ALL.    The 

term  "collcidani"  means  a  void  or  empty 
space  separating  two  or  more  compart- 
ments for  the  purpose  of  isolation  or  to 
prevent  the  contents  of  one  compart- 
ment from  entering  another  in  the  event 
of  tli(!  failure  of  the  walls  of  one  to  retain 
their  light  tiess. 

111.70-5  (d)     Combustible  liquid— TB/ALL. 

The  term  "comhiistihle  li(|uid"  means 
any  lifpiid  lutving  a  (lash  (joint  above;  80° 
F.  (as  determined  from  an  o[)en-cup 
U*Hter,  JiH  used  for  test  of  burning  oils). 
CombiiHtible  liquidH  having  l(;thal  qual- 


ities are  those  having  the  characteristics 
of  class  "B"  or  "C"  poisons  as  defined  in 
Sections  146.25-3  and  146.25-5  of  Sub- 
chapter N    (Explosives  or  Other  Dan- 
gerous Articles  on  Board  Vessels)  of  this 
chapter.     In  the  regulations  of  this  sub- 
chapter, combustible  liquids  are  referred 
to  by  grades,  as  follows: 
111.70-5    (d)    (1)   Grade  D.     Any  com- 
bustible liquid   having  a  flash   point 
below  150°  F.  and  above  80°  F. 
111.70-5    (d)    (2)    Grade  E.     Any  com- 
bustible liquid  having  a  flash  point  of 
150°  F.  or  above. 

111.70-5  (e)     Flash  point— TB/ALL.     The 

term  "flash  point"  indicates  the  tem- 
perature in  degrees  Fahrenheit  at  which 
a  liquid  gives  off  an  inflammable  vapor 
when  heated  in  an  open-cup  tester.  For 
the  purpose  of  the  regulations  in  this 
subchapter,  flash  points  determined  by 
other  testing  methods  will  be  equivalent 
to  those  determined  with  an  open-cup 
tester,  as  follows: 
T.\BLE  111.70-5  (e). — Equivalent  Flash  Points 


Open-cup 
tester 

Tag  closed- 
cup  tester 
(A.  S.  T.  M.) 

Pensky-Martens 
closed  tester 
(A.  S.  T.  M.) 

°  F. 
80 
150 

"  F. 

75 

°  F. 

140 

111.70-5(0  Gas  free— TB/ALL.  The  term 
"gas  free"  means  free  from  dangerous 
concentrations  of  inflammable  or  toxic 
gases. 
111.70-5  (9)  Inflammable  liquid— TB/ALL. 
The  term  "inflammable  liquid"  means 
any  liquid  which  gives  off  inflammable 
vapors  (as  determined  by  flash  point 
from  an  open-cup  tester,  as  used  for  test 
of  burning  oils)  at  or  below  a  tempera- 
ture of  80°  F.  Inflammable  liquids 
having  lethal  qualities  are  those  having 
the  characteristics  of  class  "B"  or  "C" 
poisons  as  defined  in  Sections  146.25-3 
and  146.25-5  of  Subchapter  N  (Explo- 
sives or  Other  Dangerous  Articles  on 
Board  Vessels)  of  this  chapter.  Inflam- 
mable li(|iiids  are  referred  to  by  grades, 
as  follows: 

111.70  5  (g)  (I)  Grade  A.  Any  inflam- 
mable li()ui<l  having  a  Rei(l  '  vapor 
|)ressure  of  14  pounds  or  more. 
1  1  1 .70-5  (g)  (2)  Grade  li.  Any  inflam- 
mable li(|uid  having  a  Reid  '  vapor 
pressure  under  14  pounds  and  over 
8K  poimds. 


I  Ami-rlciiii  Hoclely  for  'rcMllii>^  Miitcrlnl.s  HtMiiiliir<l  I);t2.)  (inOHt 
■ctit  ri'vlMloii),  Method  of  TchI  for  Viijmr  rressure  of  I'ctrolcum  I'rod- 
tH(Ueld  Metliod). 


(80) 


ELECTRICAL    ENGINEERING 


§  111.70-10  (c)  (1)  (iv) 


111.70-5  (g)  (3)  Grade  C.  Any  inflam- 
mable liquid  having  a  Reid  '  vapor 
pressure  of  8K  pounds  or  less  and  a 
flash  point  of  80°  F.  or  below. 

111.70-5  (h)  Liquefied  inflammable  gas — 
TB/ALL  The  term  "liquefied  inflammable 
gas"  means  any  inflammable  gas  having 
a  Reid  *  vapor  pressure  exceeding  40 
pounds,  which  has  been  compressed  and 
liquefied  for  purposes  of  transportation. 
In  this  subchapter,  liquefied  inflammable 
gases  are  referred  to  by  classes,  as 
jfollows : 

111.70-5  (h)  (1)  Class  1.  Any  Hquefied 
petroleum  gas,  including  gases  or 
mixtures  of  gases  produced  or  derived 
from  petroleum  or  natural  gas,  and 
composed  predominantly  of  hydro- 
carbons or  mixtures  of  hydrocarbons 
such  as  propane,  propylene,  butane, 
butvlene,  or  butadiene. 
111.70-5  (h)  (2)  Class  2.  Any  liquefied 
inflammable  gas  other  than  liquefied 
petroleum  gas. 

1 1 1 .70-5  (i)  Tank  barge— B/ ALL.  The  term 
"tank  barge"  means  any  tank  vessel  not 
equipped  with  means  of  self-propulsion. 

1 1 1 .70-5  0)  Tank  ship— T/ ALL.  The  term 
"tank  ship"  means  any  tank  vessel 
propelled  by  power  or  sail. 

111.70-5    (k)      Tank    vessel— TB/ALL.     The 

term   "tank   vessel"   means   any   vessel 
especially  constructed  or  converted   to 
carry  liquid  bulk  cargo  in  tanks. 
111.70-10     Special  requirements  for  tank  ves- 
sels contracted  for  on  or  after  November  19, 
1955— TB/ALL 

111.70-10  (a)  Application.       The    require- 
ments of  this  section  apply  to  all  tank 
vessels  contracted  for  on  or  after  Nov- 
vember  19,  1955. 
111.70-10  (b)     General.      The   special   in- 
staflation    requirements,    in    a    general 
manner,  are  contained  in  Section  32.45-1 
of  Subchapter  D  (Tank  Vessels)  of  this 
chapter,  and,  in  some  instances  and  to 
some  degree,  are  repeated  in  this  section 
for  completeness  of  this  subchapter. 
11 1.70-10  (b)  (1)  Cable  location.     Where 
practicable,    electric    cable    shall    be 
located  well  inboard  from  the  sides, 
preferably  along  or  near  the  center- 
line,  to  reduce  the  risk  of  injury  in  the 
event  of  collision,  but  it  shall  be  kept 
clear  of  cargo  tank  openings.     Specific 
additional     requirements     for     cargo 
pump     rooms     and     enclosed     spaces 
immediately    above    or    adjacent    to 
cargo  tanks  are  covered  in  paragraph 
(c)  of  this  section. 


111.70-10  (b)  (2)  Equipment  location. 
Except  where  Grade  E  liquids  only 
are  involved,  switchboards,  distri- 
bution panels,  switches,  fuses,  and 
other  circuit  interrupting  or  power 
devices  shall  not  be  installed  in  cargo 
pump  rooms  nor  in  enclosed  spaces 
immediately  above  or  adjacent  to 
cargo  tanks.  Regardless  of  the  grade 
of  liquid  cargo  handled  by  a  tank 
vessel,  storage  batteries  shall  not  be 
located  in  cargo  pump  rooms. 

111.70-10  (b)  (3)  Explosion-proof  instal- 
lations. Where  explosion-proof  equip- 
ment is  required,  the  equipment  and 
installation  thereof  shall  comply  with 
Section  111.60-40  of  this  part. 

111.70-10  (b)  (4)  Portable  equipment. 
When  the  vessel  is  not  gas  free,  no 
portable  electrical  equipment  shall 
be  used  in  the  cargo  or  fuel  oil  tanks, 
the  cargo  pump  rooms  or  any  enclosed 
space  immediately  above  or  adjacent 
to  the  bulk  cargo  tanks,  except  that 
lighting  in  these  spaces  may  be 
effected  by  the  use  of  approved 
explosion-proof,  self-contained,  battery- 
fed  lamps. 

111.70-10  (c)  Installation  requirements  on 
tank  vessels  handling  Grade  A,  B,  C  or  D 
liquid  cargo.  The  requirements  of  this 
paragraph  apply  only  to  tank  vessels 
handling  Grade  A,  B,  C  or  D  liquid 
cargo. 

Ill  .70-10  (c)  ( 1 )  Lighting  of  cargo  pump 
rooms.  Cargo  pump  rooms  shall  be 
lighted  either  by  the  use  of  explosion- 
proof  fixtures  or  through  permanently 
fixed  glass  lenses  fitted  in  the  bulkhead 
and/or  deck.  Each  fixed  glass  lens 
shall  be  of  rugged  construction  and 
arranged  to  maintain  the  watertight 
and  gastight  integrity  of  the  structure. 
The  fixed  glass  lens  may  form  a  part 
of  a  lighting  fixture  provided  that  all 
of  the  following  conditions  are  com- 
plied with : 

111.70-10  (c)  (1)  (i)  No  means  of 
access  to  the  interior  of  the  fixture 
from  the  pump  room  is  provided; 

111.70-10  (c)  (1)  (ii)     The  fixture  is 
vented    to    the    engine   room    or    a 
•  similar  safe  space ; 

111.70-10  (c)  (1)  (iii)  The  fixture  is 
wired  from  outside  the  pump  room; 
and 

111.70-10  (c)  (1)  (iv)  The  maximum 
observable  temperature  on  the  pump 
room  surface  of  the  glass  lens  based 
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on  an  ambient  temperature  of  40° 
C.  shall  not  exceed  180°  C. 
111.70-10    (c)    (2)     Lighting  of  enclosed 
spaces.  Lighting  of  the  enclosed  spaces 
immediately    above    or    adjacent    to 
cargo  tanks  either  shall  comply  with 
the  requirements  of  subparagraph  (1) 
of  this  paragraph  applicable  to  cargo 
pump   rooms  or  may   be   effected   or 
supplemented  by  means  of  explosion- 
proof  fixtures  located  in  these  spaces. 
111.70-10  (c)  (3)     Cable.     Through  runs 
of   electric   cable,    regardless   of   how 
they  may  be  protected,  are  prohibited 
in  cargo  pump  rooms.   In  any  enclosed 
space  through  runs  of  electric  cable 
are  permitted. 
111.70-10  (c)  (4)   Weatherdecks.  Motors, 
their    control    equipment,    and    other 
electrical  equipment  and  installations 
located  on  or  above  the  weather  decks 
within    15    feet    of    the    cargo    tank 
openings  or  cargo  tank  vent  termina- 
tions shall  be  explosion-proof. 
111 .70-90    Special  requirements  For  tank  vessels 
constructed    prior  to    November    19,    1955 — 
TB/ALL 

111.70-90  (a)  General  installation  require- 
ments for  tank  vessels  the  construction  or 
conversion  of  which  v/as  started  on  or  after 
November  10,  1936,  but  prior  to  November 
19,  1955 

111.70-90  (a)   (1)  Application.    The  re- 
quirements   of    this    paragraph    shall 
apply  to  all  tank  vessels  the  construc- 
tion or  conversion  of  which  was  started 
on  or  after  November  10,   1936,  but 
prior  to  Noveml)er  19,  1955. 
1 1 1 .70-90  (a)  (2)   General.  Tlie  electrical 
installation    shall    be    in    compliance 
with  this  Paragraph  111.70-90  (a),  and 
to  the  extent  that  such  installation  is 
not    covered    by    this    paragrapli,    it 
shall  be  at  least  equivalent  to  the  Com- 
mandant's general  requirements. 
1  1  1 .70-90  (a)  (3)   Kr.iHiimi  arrangements. 
1  1  1 .70-90  fa)  (3)  (i)    Existing  airange- 
ments,  materials,  and  facilities  pre- 
viously approved  will  be  considei'cd 
satisfactory    so    long    as    tiiey    are 
mairitain(!(l  in  good  condition  to  the 
satisfaction  of  tli((  Officer  in  Cliarge, 
Marine  Inspection.  .Minor  re])aiis  oi' 
minor  allcrations  may  be  ma(h'  to 
the  same  sturuhird    as   the  original 
inslalhitioii. 
111.70  90    (a;     (3;     (ii)      Any    ninjoi- 
<hurig(!  in  the  electrical  installal  ion 
or  any  con  version  shall  comply  with 
(he    ref|iiirenientH   coveicd    \)y   Sec- 
tions I  I  l,7f)    1  i.nd   1  I  1.70    H)". 


111.70-90  (a)  (4)  Location  of  cables. 
Where  practicable,  electrical  cable  is 
to  be  located  well  inboard  from  the 
sides,  preferably  along  or  near  the 
centerline,  to  reduce  the  risk  of  injury 
in  the  event  of  collision,  but  it  shall  be 
kept  clear  of  cargo  tank  openings.  Ex- 
cept where  Grade  E  liquids  only  are 
involved,  feeders  shall  be  run  as  far  as 
practicable  to  avoid  cargo  pump  rooms 
and  enclosed  spaces  immediately  ad- 
joining cargo  tanks. 

111.70-90  (a)  (5)  Cable  armor.  The  ar- 
mor on  all  cables  shall  be  electrically 
and  mechanically  continuous. 

111.70-90  (a)  (6)  Location  oj  circuit-in- 
terrupting devices.  Except  where  Grade 
E  liquids  only  are  involved,  switch- 
boards, distribution  panels,  switches, 
fuses,  and  other  current-interrupting 
devices  shall  not  be  fitted  in  cargo 
pump  rooms  or  enclosed  spaces  im- 
mediately adjoining  cargo  tanks. 

111.70-90  (a)  (7)  Portable  equipment. 
Portable  extension  cables  and  fittings 
are  to  be  of  an  approved  type. 

111.70-90  (a)  (8)  Overload  protection. 
Main  distribution  circuits  shall  be  pro- 
tected against  overload  by  circuit 
breaking  devices,  the  capacity  of 
which  shall  be  marked  at  each  such 
device. 

111.70-90  (a)  (9)  Storage  batteries.  Stor- 
age batteries  shall  not  be  located  in 
cargo  pump  rooms.  The  space  in 
which  they  are  located  shall  be  well 
ventilated  and  they  shall  be  protected 
against  mechanical  and  electrical  in- 
jury including  short  circuiting  and 
overloading.  Batteries  shall  be  se- 
cured agaiiist  movement,  and  acid 
batteries  shall  be  set  in  lead-lined 
trays  at  least  3  inches  deep  of  at  least 
4-pound  sheet  lead. 

111.70-90  (a)  (10)  Installations  made 
during  the  Unlimited  National  Emer- 
gency. Electrical  equi])ment  installed 
during  the  Unlimited  National  Emer- 
gen(!y  as  defined  hi  Section  110.25-5 
of  this  subchapter  and  not  complying 
with  the  requirements  of  the  regula- 
tions in  this  sul)(;hapter  may  be  con- 
tinued hi  service  if  found  to  be  satis- 
factory l)y  the  Commandant-  for  the 
piii'[)()S('  nilcnded. 

111.70-90  (b)  Cargo  pump  rooms  and  en- 
closed spaces  of  tank  vessels  constructed  on 
or  after  July  1,  1951,  but  prior  to  Novem- 
ber 19,  1955 

111.70  90  (I))  (I)  Application.  'V\\v  re- 
(INircinents    of    this    pju'agrapli    shaH 
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apply  to  cargo  pump  rooms  and   en- 
closed spaces  immediately  above  the 
bulk  cargo  tanks  of  all  tank  vessels 
carrying  Grade  A,  B,  C,  or  D  liquid 
cargo  the  construction  or  conversion 
of  which   vessels   was   started    on   or 
after  July  1,   1951,  but  prior  to  No- 
vember 19,  1955.     There  are  no  spe- 
cial restrictions  in  regard  to  the  elec- 
trical   installations    in    cargo    pump 
rooms   and    enclosed    spaces   of   tank 
vessels  carrying  only  Grade  E  liquid 
cargo. 
111.70-90  (b)  (2)  Equipment.     No  elec- 
tric   lighting   or    power    circuit-inter- 
rupting or  power  devices  shall  be  in- 
stalled   in    pump    rooms   or   enclosed 
spaces   immediately   above   the   bulk 
cargo  tanks.     Through  runs  of  elec- 
trical cable  are  permitted. 
111.70-90  (b)  (3)  Lighting.     Lighting  of 
pump   rooms  or  the  enclosed   spaces 
immediatelv    above    the    bulk    cargo 
tanks  shall  be  effected  by  means  of 
approved  explosion-proof  or  magazine 
type  lighting  fixtures.     Wlien  the  ves- 
sel is  not  gas  free  no  portable  lighting 
equipment  shall  be  used  except  explo- 
sion-proof, self-contained,  battery-fed 
lamps. 
111.70-90  (c)    General  cargo  spaces  of  tank 
vessels  constructed  on  or  after  July  1,  1951, 
but  prior  to  November  19,  1955.    Regard- 
less of  location,  general  cargo  spaces  of 
tank   vessels   carrying   Grade   E   liquid 
cargo  only  and  constructed  on  or  after 
July  1,  1951,  but  prior  to  November  19, 
1955,  shall  have  no  special  restrictions 
Ln  regard  to  electrical  installations. 

111.70-90  (d)  Cargo  pump  rooms  and  en- 
closed spaces  of  tank  vessels  constructed  on 
or  after  November  10,  1936,  but  prior  to 
July  1,1951 

111.70-90  (d)  (1)  Application.  The 
requirements  of  this  paragraph  shall 
apply  to  cargo  pump  rooms  for  Grade 

A,  B,  C  or  D  liquid  and  to  enclosed 
spaces  required  to  segregate  Grade  A, 

B,  C  or  D  liquid  cargo  tanks  from  other 
spaces,  all  on  tank  vessels  the  construc- 
tion or  conversion  of  which  was  started 
on  or  after  November  10,  1936,  and 
prior  to  July  1,  1951. 

111.70-90  (d)  (2)  Wiring.  Wiring  is 
to  be  leaded  and  armored  and  shall  be 
run  through  approved  gastight  fittings 
having  stuffing  glands  at  inlets  and 
outlets. 

111.70-90  (d)  (3)  Boxes.  Joints  in 
wiring  shall  be  made  only  in  wiring 
appliances,   such   as   junction   boxes, 


outlet  boxes,  etc.,  and  such  boxes  shall 
be  completely  metallic  and  shall  be 
gastight. 

111.70-90  (d)  (4)  Lighting  fixtures. 
Lighting  fixtures  shall  be  of  approved 
type. 

111.70-90  (d)  (5)  Motors.  Electric 
motors  shall  be  of  approved  type  either 
totally  enclosed  or  ventilated  to  the 
atmosphere  by  suction  and  discharge 
air  ducts.  Separately  ventilated  mo- 
tors are  to  have  pressure  type  ventila- 
tion and  shall  be  arranged  with  an 
automatic  shutoff  to  open  the  circuit 
when  the  ventilating  fan  motor  stops. 
The  system  is  to  be  so  interlocked  that 
the  pump  motor  cannot  be  started 
prior  to  a  circulation  of  air.  The  air 
ducts  are  to  lead  to  and  from  the 
atmosphere  outside  the  pump  room 
and  are  to  terminate  not  less  than  3 
feet  above  the  deck  and  not  less  than 
6  feet  from  any  cargo  tank  vent. 
(See  Section  32.60-20  of  Subchapter 
D  (Tank  Vessels)  of  this  chapter.) 

111.70-90  (e)  General  installation  require- 
ments for  tank  vessels  the  construction  or 
conversion  of  v/hich  was  started  prior  to 
November  10,  1936 

111.70-90  (e)  (1)  Application.  The 
requirements  of  this  paragraph  shall 
apply  to  all  steel  hull  tank  vessels  the 
construction  or  conversion  of  which 
was  started  prior  to  November  10, 
1936. 

111.70-90  (e)  (2)  General  requirements. 
The  electrical  installation  shall  be 
maintained  in  a  safe  and  in  a  good 
mechanical  condition,  and  shall  com- 
ply with  the  regulations  in  effect  when 
the  vessel  was  built,  or  to  the  require- 
ments of  a  recognized  classification 
society.  Any  major  change  in  the 
electrical  installation  or  any  conver- 
sion shall  comply  with  the  require- 
ments covered  by  Sections  111.70-1 
and  111.70-10. 

111.70-90  (e)  (3)  Pump  rooms  and 
enclosed  spaces.  The  electrical  instal- 
lation in  pump  rooms  and  enclosed 
spaces  immediately  adjoining  cargo 
tanks  (except  in  pump-engine  rooms 
as  provided  in  Section  32.70-20  of 
Subchapter  D  (Tank  Vessels)  of  this 
chapter)  of  steel  hull  tank  vessels 
handling  Grade  A,  B,  C,  or  D  products 
shall  be  made  to  complv  with  Sections 
111.55-1,  111.55-15,  111.60-5,  111.70- 
10  (b)  (1),  111.70-10  (b)  (2),  111.70-90 
(a)  (2),  111.70-90  (a)  (9),  111.70-90 
(b),  and  111.70-90  (d),  to  the  extent 
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that  the  changes  required  are,  in  the 
opinion  of  the  Officer  in  Charge, 
Marine  Inspection,  necessary  in  the 
interest  of  safety. 

111.90  ELECTRICAL  EQUIPMENT  AND 
INSTALLATIONS  ON  VESSELS  CON- 
TRACTED FOR  PRIOR  TO  NOVEMBER 
19,  1952 

111.90-1  General.  The  electrical  installa- 
tions on  existing  vessels  shall  be  maintained 
in  good  electrical  and  mechanical  condition 
to  the  satisfaction  of  the  Officer  in  Charge, 
Marine  Inspection. 

111.90-5  Major  alterations.  Major  alter- 
ations and  major  extensions  to  electrical 
installations  on  existing  vessels  shall  be 
made  to  the  same  standard  as  required 
for  new  vessels.  Minor  repairs  and  minor 
alterations  may  be  made  to  the  same 
standard  as  the  original  installation  as  de- 
scribed in  Sections  111.90-10,  111.90-15, 
111.90-20,  and  111.90-25:  Provided,  That, 
in  no  case,  will  a  greater  departure  from  the 
standards  of  this  subchapter  be  permitted 
than  presently  exist. 
111.90-10  Vessels  contracted  for  prior  to  July 
2,  1937 

111.90-10    (a)   On  vessels   contracted  for 
between  June  30,  1928  and  July  1,  1937, 
inclusive,  using  electricity  for  any  pur- 
pose, the  installation  shall  be  in  keeping 
with  the  best  modern  practice. 
111.90-10  (a)  (1)   Wires  shall  be  armored 
or  run  in  approved  metal  conduits. 
Metal    conduit    or    armored    casing 
shall   be  required   in   bunkers,   cargo 
spaces,   storerooms,    etc.,    and    in   all 
places  where  the  leads  are  liable  to 
mechanical  injury.     Joints  in  wiring 
shall    be    avoidecl    as    far   as    possible 
in  the  above  named  spaces,  and  where 
joints    are    necessary    they    shall    be 
made  in  metal  boxes,  readily  accessible 
and  protected  in  the  same  manner  as 
the  leads. 
111.90-10   (a)    (2)   Wlien   wires  are  led 
llirougli  beams,  frames,  or  nonwater- 
tight  onlklieads,  tlicv  shall  be  (carried 
eitlier    in     nicliil     conduits,    armored 
casing,  or  protected   l)y  hard  rul)l)er, 
or  oilier  eqiiival(!nt  hiisliings. 
111.90-10  (a)   (3)   When  wires  are  car- 
ried    through     wat(!rtiglit    decks    or 
bulkheads,    tluiy    shall     l)e    provided 
uith  a  Hiiil,abl(!  stuiring  hox  at  deck 
or  bulkhead.      VVhcrt!  such  points  are 
liablf  to  irn-fhaniral  injury,  they  shall 
b«'    protected    by    suitahle    boxes    or 
cages. 


111.90-10  (a)  (4)  In  locating  the  wiring 
system  as  a  whole,  care  shall  be  taken 
to  provide  accessibility  for  examina- 
tion  and   repair.     Special   care   shall 
be  taken  to  avoid  any  arrangement 
which  might  permit  the  lodgment  of 
standing  water,  and,  when  necessary, 
openings  in  conduits  or  drains  shall  be 
installed  to  accomplish  this  purpose. 
111.90-10     (a)     (5)  All    fixtures,     taps, 
joints,  and  splices  shall  be  fitted  with 
metal    boxes.     Boxes    in    cargo    and 
machinery  spaces,   galley,   and   those 
exposed  to  weather  shall  be  watertight. 
111.90-10    (a)    (6)  Splices    shall    be    so 
joined  as  to  be  both  mechanically  and 
electrically     secure     without     solder. 
They  shall  then  be  soldered  and  pro- 
perly insulated  and  further  protected 
by  waterproof  tape. 
111.90-10  (b)  On    vessels    contracted    for 
prior  to  June  30,   1928,  the  changes  or 
alterations  in  the  electrical  installations 
shall  be  in  accordance  with  the  require- 
ments of  this  section. 
Ill  .90-1 5     Vessels  contracted  for  between  July 
2,  1937  and  January  1,  1939.     On  vessels 
contracted  for  between  July  2,  1937,  and 
January  1,  1939,   inclusive,  the  electrical 
installation  shall  be  in  accordance  with  the 
"Recommended  Practise  for  Electrical  In- 
stallations on  Shipboard,"  AIEE  Standard 
No.  45,  October  1930,  as  published  by  the 
American    Institute    of    Electrical    Engi- 
neers. 
Ill  .90-20     Vessels     contracted     for     between 
January  2, 1 939,  and  June  1 , 1 941 .     On  ves- 
sels  contracted    for   between   January    2, 
1939,  and  June  1,  1941,  inclusive,  the  elec- 
trical  installation  shall  be  in   accordance 
with     the     "Recommended     Practise    for 
Electrical     Installations     on     Shipboard," 
AIEE  Stan(lar<l  No.  45,  December   1938, 
as  published  by  the  American  Institute  of 
Electrical  Engineers. 
111 .90-25     Vessels     contracted     for     between 
June  2,  1941    and  November  18,  1952 
111.90-25    (a)  On    vessels    contracted    for 
between  Jun(^  2,  1941 ,  and  November  18, 
1952,  inclusive,  th(>  ele(ttrical  installation 
shall  be  in  accoi'dance  with  the  '•Recom- 
mended  Practise  for  Electrical   Installa- 
tions  on    Sl)i|)l)()ai-(l,"   AIEE    Standard 
No.  45,  July   1940,  as  published  by  the 
American    Institute  of  l<^Iectrical  Engi- 


neei's. 


1  1 1 .90-25  (b)  For  the  vessels  the  con- 
tract for  the  construction  of  which  was 
signed  prior  to  Sei)t(<,nd)er  2,  1945,  the 
specification  covering  el(H'lrical  instal- 
lations    tilled     "lInit(Hl     States     Coast 
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Guard,  Merchant  Marine  Inspection, 
Specification  for  Electrical  Installa- 
tions on  Merchant  Vessels,"  dated 
August  31,  1944,  revised  March  6, 
1945,  is,  during  the  Unlimited  National 
Emergency,  applicable  as  alternative 
provisions  to  those  contained  in  this 
section. 
111.90-25  (c)  For  vessels  the  contract  for 
the  construction  of  which  is  signed  on  and 
after  September  2, 1945,  those  parts  of  the 


specification  covering  electrical  installa- 
tions titled  "United  States  Coast  Guard, 
Merchant  Marine  Inspection,  Specifica- 
tion for  Electrical  Installations  on  Mer- 
chant Vessels,"  dated  August  31,  1944, 
revised  March  6,  1945,  specified  in 
paragraphs  1,  4,  and  5  thereof  relating 
to  electric  cable  are,  during  the  Un- 
limited National  Emergency,  appli- 
cable as  alternative  provisions  to  those 
contained  in  this  section. 
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112.01     APPLICATION 

112.01-1  General.  The  provisions  of  this 
purl,  with  the  exception  of  >Subpart  1 12.90, 
shall  apply  to  all  vessels  contracted  for 
on  or  after  November  19,  1952.  The 
provisions  of  Subpart  112.90  shall  apply 
to  all  vessels  contracted  for  prior  to 
November  19,    1952. 


112.05    GENERAL  REQUIREMENTS 

1 1  2.05-1      Source  of  power 

112.05-1  (a)  Vessels  shall  be  provided  with 
a  source  of  power  to  supply  cnior<2;ency 
lightiii<?  and  power  sudiciont  for  all  re- 
quirements of  safety  in  the  different  parts 
of  the  vessel,  and  of  a  type  and  capacity 
in  accordance  with  Table  112.05-1  (a), 
ex(!ept  as  otherwise  provided  by  Section 
112.05-15. 
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112.10-20 


Table  112.05-1  (a) 


Period  of  operation 

Size  of  vessel 

Type  or  types  of  emer- 

and minimum  ca- 

and service 

gency  source  of  power 

pacity  of  emergency 
source  of  power 

Passenger  vessels 

Ocean  and  Coastwise, 

Storage  battery  with  auto- 

H hour. 

1 ,600  g.  t.  and  over. 

matic  transfer  gear  for 

and  any   passenger 

temporary  source,   and 

vessel,  regardless  of 

Supplemented   by   diesel 

36  hours. 

tonnage  or  service. 

generator     with     auto- 

where electric  pow- 

matic starting  and  trans- 

er-operated    water- 

fer gear  for  final  source. 

tight  doors  are  re- 

quired. 

Ocean  and  Coastwise, 

Storage  battery  with  auto- 

36 hours  or  twice 

over  15  g.  t.  but  less 

matic  transfer  gear  or 

the  time  of  run. 

than  1,600  g.  t. 

diesel    generator    with 

whichever  is  the 

automatic  starting  and 

smaller. 

transfer  gear. 

Other  than  Ocean  and 

Storage  battery  with  auto- 

8  hours   or   twice 

Coastwise,  over  15 

matic   transfer  gear  or 

the  time  of  run. 

g.t. 

diesel    generator    with 

whichever  is  the 

automatic  starting  and 

smaller. 

transfer  gear. 

Cargo  vessels  and  tank 

ships 

All  waters,  1,600  g.  t. 

Storage  battery  or  diesel 

12  hours. 

and  over. 

generator,  automatic  or 
manual  operation. 

All  waters,  300  g.  t. 

Storage  battery,  diesel  gen- 

12 hours  or  twice 

and   over,  but  less 

erator,  or  approved  safety 

the  time  of  run. 

than  1,600  g.  t. 

lanterns,    automatic  or 

whichever  is  the 

manual  operation. 

smaller. 

112.05-5     Emersency  source  oF  supply 

112.05-5  (a)  The  emergency  source  of 
supply  shall  be  independent  of  the  vessel's 
ship's  service  lighting  and  power  plant 
and  propulsion  plant. 

112.05-5  (b)  The  emergency  source  of 
supply  shall  be  located  above  the  bulk- 
head deck,  or  above  the  freeboard  deck, 
whichever  is  the  higher,  and  outside  the 
machinery  casing. 

112.05-10     Emergency  lights 

112.05-10  (a)  Emergency  lights  supplied 
by  an  automatic  emergency  lighting 
system  shall  form  a  part  of  the  regular 
Hghting  system,  and  shall  be  contin- 
uously hghted  at  all  times  passengers 
or  crew  are  aboard,  except  as  provided 
by  Paragraph  112.05-10  (b). 

112.05-10  (b)  Emergency  lights  for  the 
illumination  of  boats  and  embarkation 
decks,  lifeboat  launching  gear,  wheel- 
house,  chart  room,  and  navigating  in- 
struments shall  be  controlled  by  switches 
located  in  the  wheelhouse,  and  need  not 
be  continuously  lighted. 

112.0.5-10  (c)  Emergency  lights  on  pas- 
senger vessels  shall  be  marked  with  a 
red   letter    "E"    of   at   least    K-inch    in 


height  as  required  by  Part  78  of  Sub- 
chapter H  (Passenger  Vessels)  of  this 
chapter. 

112.05-15  Emergency  lighting  system  for  small 
passenger  vessels 

112.05-15  (a)  Small  passenger  vessels, 
certificated  to  operate  only  between 
sunrise  and  sunset  may  not  be  required 
to  install  an  emergency  lighting  system 
when  specifically  approved  by  the  Com- 
mandant. 

112.05-15  (b)  Small  passenger  vessels, 
certificated  to  operate  not  more  than  15 
miles  ofi^shore  may  not  be  required  to 
install  an  emergency  lighting  system 
when  specifically  approved  by  the  Com- 
mandant: Provided,  That  a  general  light- 
ing system  whose  source  of  supply  is 
located  above  the  bulkhead  deck  and  in- 
dependent of  the  propulsion  plant,  is 
installed. 

112.10    CLASSIFICATIONS  OF  EMERGENCY 
LIGHTING  AND  POWER  SYSTEMS 

1 1 2.1 0-1  General.  Emergency  lighting  and 
power  systems  are  classified  in  accord- 
ance with  the  method  provided  to  cause  the 
systems  to  apply  potential  to  the  emer- 
gency loads  and  in  accordance  with  the 
basic  function  of  the  systems. 

112.10-5  Manual  emergency  lighting  and 
power  system.  A  manual  emergency  light- 
ing and  power  system  is  one  in  which  a 
single  manual  operation,  such  as  the  man- 
ual operation  of  a  switch  from  an  "off"  to 
an  "on"  position,  is  required  to  cause  the 
emergency  lighting  and  power  system  to 
supply  power  to  the  emergency  loads. 

112.10-10  Automatic  emergency  lighting  and 
power  system.  An  automatic  emergency 
lighting  and  power  system  is  one  in 
which  a  specified  reduction  in  potential 
from  the  ship's  service  power  and  lighting 
plant  will  cause  the  emergency  lighting 
and  power  system  to  supply  power  to  the 
emergency  loads. 

112.10-15  Temporary  source  of  emergency 
lighting       and        power.  A      temporary 

source  of  emergency  lighting  and  power  is 
one  of  limited  capacity  designed  to  carry, 
for  a  short  time,  selected  emergency  loads 
while  an  emergency  source  of  larger  capac- 
ity is  being  started. 

112.10-20  Final  source  of  emergency  lighting 
and  power.  A  final  source  of  emergency 
lighting  and  power  is  one  designed 
to  function  subsequent  to  the  termination 
of  the  temporary  source. 
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112.15    EMERGENCY  LOADS 

112.15-1      Temporary  emergency  source  loads 

112.15-1  (a)  The  emergency  lighting  and 
power  loads,  listed  in  this  section,  shall 
be  arranged  so  that  they  can  be  energized 
from  the  temporary  emergency  source. 

112.15-1  (b)     Navigation  lights,  if  electric. 

112.15-1  (c)  A  sufficient  number  of  lights 
throughout  machinery  spaces  to  permit 
the  performance  of  essential  operations 
and  observations  under  emergency  con- 
ditions and  to  facilitate  restoration  of 
service. 

112.15-1  (d)  Lighting  for  passageways, 
stairways,  and  escape  trunks  in  passenger 
quarters,  crew  quarters,  public  spaces, 
machinery  spaces  and  work  spaces, 
adequate  to  permit  passengers  and  crew 
readily  to  find  their  way  to  open  decks 
and  to  lifeboat  embarkation  and  as- 
sembly points  with  all  watertight  doors 
and  fire  screen  doors  closed. 

112.15-1  (e)  Illuminated  signs  bearing 
the  word  "Exit"  in  red  lettered  shall  be 
installed  in  such  locations  throughout 
a  passenger  vessel  so  that  from  any  por- 
tion of  the  vessel  normally  accessible  to 
the  passengers  or  crew,  except  machinery 
spaces,  and  except  stores  and  similar 
spaces  where  the  crew  are  not  normally 
employed,  and  with  all  fire  doors  in  stair- 
way enclosures  and  main  vertical  zone 
bulkheads  closed  and  all  watertight  doors 
closed,  the  direction  of  escape  to  the  open 
deck  will  be  apparent.  For  the  purpose 
of  this  paragraph,  individual  staterooms 
and  other  similar  small  rooms  will  not  be 
required  to  have  such  signs,  but,  upon 
emerging  from  such  rooms,  the  direction 
of  es(;ape  shall  be  apparent.  (Also  see 
Paragraph  111.50-15  (d)  of  this  sub- 
chapter.) 

112.15-1  (f)  General  illumination  for  safe 
operation  of  watertight  doors,  if  installed 
uiul  power-operated. 

112.15-1  (g)  One  or  more  lights  in  galleys, 
pantries,  steering  gear  room,  emergency 
power  rooms,  chart  room,  wheelhouse, 
and  crews'  mess  and  recreation  rooms. 

112.1.5-1  (h)  Lighting  for  boat  and 
eml)arkati()n  decks  and  passenger  as- 
sernhly  pf)ints  for  safe  embarkation 
into  the  lifeboats. 

112.15-1  (i)  Electric  communiciition  sys- 
tems essential  under  temponiry  emer- 
gency conditions  and  which  do  not  have 
(111  iruh'prTidcnt  Htonigf;  l)al((Ty  source  of 
power. 

112.15  1  Cj)  Wdlcrliglil  door  syHt(!m,  if 
inHtulh'd  iiiid  iKnvci-opcjatcd. 


112.15-1  (k)  Emergency  loudspeaker  sys- 
tem, if  installed. 

112.15-1  (1)  Fue  screen  door  holding  and 
release  system,  if  installed. 

112.15-1  (m)  Smoke  detector  system,  if 
installed. 

112.15-1  (n)  Supply  to  motor-generator 
or  other  conversion  equipment  where  a 
temporary  emergency  source  of  alternat- 
ing current  is  necessary  for  essential 
communication  systems,  emergency,  or 
safety  requirements. 

112.15-5     Final  emergency  source  loads 

112.15-5  (a)  The  emergency  lighting  and 
power  loads  listed  in  this  section  shall 
be  arranged  so  that  they  can  be  energized 
from  the  final  emergency  source. 

112.15-5  (b)  All  loads  fisted  in  Section 
112.15-1,  as  indicated. 

112.15-5  (c)  Illumination  for  the  safe 
operation  of  the  lifeboat  launching  gear 
and  the  lifeboats  in  the  process  of,  and 
immediately  after,  being  launched. 

112.15-5  (d)  Charging  panels  of  temporary 
emergency  battery  and  of  starting  bat- 
tery for  diesel  engine  driving  emergency 
generator. 

112.15-5  (e)  Morse  and  daylight  signaling 
lights,  if  installed. 

112.15-5  (f)  Electric  whistle  and  siren  con- 
trol, if  installed. 

112.15-5  (g)  Submersible  bilge  pump,  when 
installed  as  required  by  Subpart  55.10 
of  Subchapter  F  (Marine  Engineering) 
of  this  chapter. 

112.15-5  (h)  Emergency  fire  pump,  when 
installed  as  required  by  Sections  76.10-5, 
76.17-5,  and  76.20-5  of  Subchapter  H 
(Passenger  Vessels)  or  Part  95  of  Sub- 
chapter I  (Cargo  and  Miscellaneous  Ves- 
sels) of  this  chapter. 

112.15-5  (i)  Emergency  sprinkler  system 
pump,  when  installed  as  required  by 
Part  76  of  Subchapter  H  (Passenger 
Vessels)  of  this  chapter. 

1 12.15-5  (j)  Kadio  Installation,  if  installed. 

112.15-5  (k)  Kadio  direction  finder,  if 
installed. 

112.15-5  (1)  Loran,  if  installed. 

112.15-5  (m)  Iladar  plan  position  indi- 
cator, if  installed. 

112.15-5    (n)     Ciyrocornpass,    if   installed. 

112.1.5-5  (o)     Deptli  sounder,  if  installed. 

112.15-10  Single  automatically  started  source 
loads.  Wlurn  only  a  siiighi  automatically 
started   source  of  cnicrgc'ncy  lighting  and 

Sower  is  installed,  the  circuits  listed  in 
(action  112.15-5,  as  indicated,  shall  be 
arranged  so  that  they  can  be  energized 
from  the  single  (!mergency  source  of 
supply. 
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1 1 2.1 5-1 5     Manually  started  source  loads 

112.15-15  (a)  When  a  manually  started 
emergency  lighting  and  power  system  is 
installed,  the  circuits  listed  in  Section 
112.15-5,  as  indicated,  shall  be  arranged 
so  that  they  may  be  energized  from  the 
emergency  source  of  supply. 

112.20  OPERATION  OF  EMERGENCY  SYS- 
TEMS HAVING  BOTH  A  TEMPORARY 
AND  A  FINAL  SOURCE  OF  EMERGENCY 
LIGHTING  AND  POWER 

112.20-1      Emergency  loads 

112.20-1  (a)  The  emergency  loads  listed 
in  Subpart  112.15,  as  indicated,  shall 
normally  be  energized  from  the  ship's 
service  generating  plant  through  auto- 
matic transfer  switches. 

112.20-5     Reduction  of  potential 

112.20-5  (a)  Upon  reduction  of  potential 
from  the  normal  source  by  15  to  25  per- 
cent of  normal  value,  the  loads  listed  in 
Subpart  112.15  shall  automatically  be 
disconnected  from  the  normal  source, 
and  the  loads  listed  in  Section  112.15-1, 
as  indicated,  shall  automatically  be  con- 
nected to  the  temporary  source  of  emer- 
gency lighting  and  power. 

112.20-10     Diesel  driven  emergency  source  of 
power 

112.20-10  (a)  Simultaneously  with  the 
operation  described  in  Section  112.20-5, 
the  diesel  engine  driving  the  final  source 
(emergency  generator)  shall  automati- 
cally be  started  with  no  load  connected 
to  the  emergency  generator. 

1 1 2.20-1  5     Potential  of  final  source 

112.20-15  (a)  When  the  potential  of  the 
final  source  (emergency  generator) 
reaches  85  to  95  percent  of  normal  value, 
the  emergency  loads  listed  in  Subpart 
112.15,  as  indicated,  shall  automatically 
be  transferred  to  this  final  source. 

112.20-15  (b)  When  potential  from  the 
ship's  service  generating  plant  has  been 
restored  to  normal,  the  emergency  loads 
may  be  manually  transferred  to  the  nor- 
mal source  and  the  emergency  generator 
manually  stopped. 

112.20-15  (c)  Shoidd  the  potential  of  the 
final  source  (emergency  generator),  while 
supphnng  the  emergency  loads,  fall  below 
75  to  85  percent  of  normal  value,  the 
temporary  emergency  loads  shall  again 
be  transferred  to  the  temporary  source 
as  described  in  Section  112.20-5. 


112.25  OPERATION  OF  EMERGENCY  SYS- 
TEM  HAVING  AN  AUTOMATIC  START- 
ING DIESEL-ENGINE-DRIVEN  EMERGEN- 
CY GENERATOR  AS  THE  SOLE  SOURCE 
OF  EMERGENCY  LIGHTING  AND 
POWER 

112.25-1      Emergency  loads 

112.25-1   (a)     The  emergency  loads  listed 
in  Section  112.15-5,  as  indicated,  shall 
normally  be  energized   from   the  ship's 
service  generating  plant  through  auto- 
matic transfer  switches. 
112.25-5     Reduction  of  potential.     Upon   re- 
duction   of    potential    from     the    normal 
source  by  15  to  25  percent  of  normal  value, 
the   emergency  loads   shall   automatically 
be  disconnected  from   the  normal  source 
and  the  diesel  engine  driving  the  emergency 
generator   shall   automatically  be   started 
with  no  load  connected  to  the  emergency 
generator. 
112.25-10     Operation  requirements 

112.25-10  (a)  When  the  potential  of  the 
emergency  generator  reaches  85  to  95 
percent  of  normal  value,  the  emergency 
loads  shall  automatically  be  connected 
to  the  emergencv  generator. 
112.25-10  (b)  Wlien  potential  from  the 
ship's  service  generating  plant  has  been 
restored  to  normal,  the  emergency  loads 
may  be  manually  transferred  to  the 
normal  source  and  the  emergency  gener- 
ator manually  stopped. 

112.30  OPERATION  OF  EMERGENCY  SYS- 
TEMS HAVING  AN  AUTOMATICALLY 
CONNECTED  STORAGE  BATTERY  AS 
THE  SOLE  SOURCE  OF  EMERGENCY 
LIGHTING  AND  POWER 

112.30-1      Emergency  loads 

112.30-1  (a)  The  emergency  loads  listed 
in  Section  112.15-5,  as  indicated,  shall 
normally  be  energized  from  the  ship's 
service  generating  plant  through  auto- 
matic transfer  switches. 
112.30-5     Reduction  of  potential 

112.30-5  (a)  Upon  reduction  of  poten- 
tial from  the  normal  source  by  15  to  25 
percent  of  normal  value,  the  emergency 
loads  shall  automatically  be  discon- 
nected from  the  normal  source  and  con- 
nected to  the  emergency  storage  battery. 
112.30-10     Operation  requirements 

112.30-10  (a)  Upon  restoration  of  poten- 
tial from  the  normal  source  of  85  to  95 
percent  of  normal  value,  the  emergency 
loads  shall  automatically  be  transferred 
back  to  the  normal  soiu"ce. 
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112.35  OPERATION  OF  A  MANUALLY 
CONTROLLED  EMERGENCY  SYSTEM 
HAVING  A  STORAGE  BATTERY  OR  A 
DIESEL-ENGINE-DRIVEN  GENERATOR 
AS  THE  SOLE  SOURCE  OF  EMERGENCY 
LIGHTING  AND  POWER 

112.35-1      Manual  operation  requirements 

112.35-1  (a)  Manually  started  emergency 
lighting  and  power  systems  shall  require 
only  a  single  manual  operation,  such  as 
the  manual  operation  of  a  switch  from 
an  "off"  to  an  "on"  position,  to  cause 
the  emergency  system  to  supply  its  con- 
nected loads. 
112.35-5     Means  for  starting 

112.35-5  (a)  For  passenger  vessels,  the 
means  for  starting  the  emergency  system 
shall  be  located  in  the  wheelhouse.  For 
other  vessels,  the  starting  means  may  be 
located  in  the  wheelhouse  or  so  as  to  be 
under  the  control  of  the  chief  engineer. 

112.40  INSTALLATIONS  REOUIRING  AN 
ALTERNATING-CURRENT  TEMPORARY 
SOURCE  OF  SUPPLY 

112.40-1      General  requirements 

112.40-1  (a)  Installations  requiring  alter- 
nating current  for  the  operation  of  com- 
munication equipment  or  other  appara- 
tus essential  under  temporary  emergency 
conditions  shall  be  provided  with  the 
necessary  conversion  equipment.  Where 
such  conversion  equipment  will  be  oper- 
ating both  under  normal  conditions  and 
under  temporary  emergency  conditions, 
the  conversion  equipment  shall  be  pro- 
vided in  dupUcate,  together  with  auto- 
matic transfer  gear  to  start  the  stand-by 
equipment  and  to  transfer  the  loads 
upon  reduction  of  potential  as  described 
in  Section  112.20-5. 

112.45  VISIBLE  INDICATORS  AND  TEST 
SWITCH 

112.45-1      Visible  indicators 

112.45-1  (a)  Visible  indicators  sliaJl  l)c 
provided  in  the  machinery  space  to  in- 
dicatf!  \vli(!n  the  emergency  loads  are  be- 
ing supj)licd  by  an  autoniatically  con- 
trolled (■incrgen(;y  source  of  sui)])ly  (stor- 
age battery  or  emergency  diesel  gencr- 
11  tor). 
112.45-5     Test  switch 

1I2.4.">  5  (a;  A  test  switrli  shall  be  ])ro- 
vided  at  the  (imcrgcncy  Hwitelibojtrd,  or 
other  location  tin  may  In;  ai)])roved,  to 
simulate,  a  failure  of  jjoteiitiiil  from  the 
iiorrrial  sonrec,  tlir;  oj)cnitioii  of  wliicli 
Hwilrh  will  r-nuHf!  the  (irnergeiicy  loads  to 
l)(:  tnuinfcrnd. 


112.50    EMERGENCY     DIESEL-ENGINE- 
DRIVEN  GENERATOR  SETS 
112.50-1      General  requirements 

112.50-1  (a)  The  diesel  engine  of  the 
generator  set  shall  be  complete  with  all 
accessories  necessary  for  operation  and 
protection  of  the  engine,  shall  have  a 
self-contained  cooling  system  of  size  to 
assure  continuous  engine  operation  using 
100°  F  air,  and  the  fuel  used  shall  have 
a  flashpoint  of  not  less  than  110°  F. 
The  room  in  which  the  set  is  located  shall 
be  provided  with  suitable  intake  and 
exhaust  ducts  to  supply  adequate  cooling 
air.  The  diesel  engine  shall  be  capable 
of  carrying  its  full  rated  load  within  20 
seconds  with  cooling  water  and  the  air 
supply  at  a  temperature  of  32°  F.  The 
diesel  engine  shall  be  electric  starting 
unless  otherwise  approved,  and  the 
starting  battery  shall  be  of  sufficient 
capacity  to  provide  six  consecutive  cycles 
of  cranking,  each  cycle  to  consist  of  ap- 
proximately one-half  minute  of  cranking 
at  a  speed  of  not  less  than  that  specified 
by  the  engine  manufacturer,  followed  by 
approximately  1  minute  of  battery  rest, 
with  a  final  voltage  of  not  less  than  50 
percent  of  nominal  voltage.  The  diesel- 
engine-driven  generator  set  shall  lubri- 
cate and  operate  satisfactorily  when 
permanently  inclined  to  an  angle  of  22K 
degrees  athwartship  and  10  degrees  fore 
and  aft,  and  shall  be  arranged  so  that  it 
will  not  spill  oil  under  a  vessel  roll  of  30 
degrees  each  side  of  the  vertical. 

1 1 2.55    STORAGE  BATTERY  INSTALLATION 
112.55-1      General  requirements 

112.55-1  (a)  Storage  batteries  shall  be  of 
a  design  and  construction  proven  suc- 
cessful in  merchant  marine  service,  and 
capable  of  withstanding  the  roll  and 
pitch  of  a  vessel  and  exposure  to  salt  air. 
Positive  plates  of  lead-acid  batteries  shall 
be  at  least  0.25  inch  thick,  and  the  spe- 
cific gravity  of  the  electrolyte  when  fully 
charged  sliall  be  1.210  to  1.220,  both 
inclusive,  at  25  degi-ees  C,  except  that 
thin  positive  plate  construction  (0.125 
inch  thick)  may  be  used  for  engine 
cranking  biittcM-ies.  Tlu^  fully  charged 
sj)(>cific  gravity  of  the  electrolyte  of  en- 
gine cranking  bat^t-eries  shall  not  exceed 
1.2()0  at,  25  degrees  (^  foi'  high  watering 
space  type  batt,(>ries  or  1 .2<S5  at  25  de- 
gi-ees  C  for  noiinal  watering  space  type 
l)at,terie8. 
112.55-5     Emergency  lighting  loads 

112.55  5  ()i)  When  supplying  cmcrgtMicy 
lighting  loads,  the  st^orage  battery  initial 


(00) 


ELECTRICAL    ENGINEERING 


voltage   shall    not   exceed    the    nominal 
voltage  by  more  than  5  percent. 
112.55-10     Storage  bctfery  requirements 

112.55-10  (a)  Storage  battery  mstalla- 
tions  for  emergency  lighting  and  power 
shall  include  the  necessary  apparatus 
automatically  to  maintain  the  battery 
in  a  fully  charged  condition.  At  all 
times  when  the  ship's  service  som"ce  of 
supply  is  available,  the  battery  shall  be 
furnished  a  continuous  triclde  charge, 
except  that  after  a  battery  discharge, 
the  battery  shall  be  automatically 
charged  at  a  higher  rate  until  the  battery 
voltage  increases  to  a  predetermined 
point.  Charging  operations  shall  not 
create  an  absence  of  battery  power  at 
any  time.  Instruments  to  show  the  rate 
of  charge  or  discharge  shall  be  provided. 
112.55-15     Capacity  of  storage  battery 

112.55-15  (a)  The  capacity  of  a  storage 
battery  shall  be  ample  to  close  each 
watertight  door  three  times  and  to  open 
each  watertight  door  two  times,  and  to 
carry  the  remaining  emergency  loads 
continuously  for  the  duration  of  time 
required  by  Table  112.05-1  (a),  at  the 
end  of  which  time  the  potential  of  the 
storage  battery  shall  be  not  less  than 
87.5  percent  of  nominal.  The  nominal 
potential  of  a  lead-acid  storage  battery 
will  be  taken  as  2.0  volts  per  cell;  the 
nominal  potential  of  a  nickel-alkaline 
(Edison)  storage  battery  will  be  taken 
as  1.2  volts  per  cell. 

112.90  EMERGENCY  LIGHTING  AND 
POWER  SYSTEMS  FOR  VESSELS  CON- 
TRACTED  FOR  PRIOR  TO  NOVEMBER 
19,  1952 

112.90-1     General 

112.90-1  (a)  Existing  arrangements,  ma- 
terials, and  facilities  previously  ap- 
proved, but  not  meeting  the  applicable 
specifications  or  requirements  set  forth 
in  Subparts  112.05  through  112.55, 
may  be  continued  in  service  so  long  as 
they  are  maintained  in  good  condition 
to  the  satisfaction  of  the  Officer  in 
Charge,  Marine  Inspection.  Minor 
repairs  and  minor  alterations  may  be 
made  to  the  same  standards  as  the 
original  installation:  Provided,  That,  in 
no  case,  will  a  greater  departure  from  the 
standards  of  Subparts  112.05  tlu-ough 
112.55  be  permitted  than  presently 
exist. 


e 
new 
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1 12.90-1   (b)  All  new  installations  or  major 
replacements  shall  meet  the  applicabl 
specifications   or  requirements   for   "'^' 
vessels. 

112.90-5  Emergency  lighting  system  for  ocean 
and  coastwise  passenger  vessels  contracted  for 
prior  to  November  19,  1952 

112.90-5  (a)  The  emergency  lighting  sys- 
tem for  ocean  and  coastwise  passenger 
vessels  contracted  for  prior  to  November 
19,  1952  shall  be  in  accordance  with  this 
section. 

112.90-5  (b)  Provision  shall  be  made  on 
all  passenger  vessels  for  an  electric  or 
other  system  of  lighting,  sufficient  for  all 
requirements  of  safety,  in  the  different 
parts  of  the  ship.  There  shall  be  a  self- 
contained  soiu-ce  capable  of  supplying, 
when  necessary,  this  safety  lighting 
system,  and  placed  in  the  upper  parts  of 
the  ship  above  the  margin  line. 

112.90-5  (c)  The  exit  from  every  main 
compartment  occupied  by  passengers  or 
crew  shall  be  continuously  lighted  by  an 
emergency  lamp.  The  power  for  these 
emergency  lamps  shall  be  so  arranged 
that  they  will  be  supplied  from  the  inde- 
pendent installations  referred  to  in  the 
paragraph  (b)  of  this  section  in  the  event 
of  failure  of  the  main  generating  plant. 

112.90-5  (d)  On  all  passenger  vessels  con- 
tracted for  on  and  after  July  1,  1935,  or 
where  existing  emergency  installations 
operated  by  internal  combustion  engines 
are  replaced,  the  emergency  generator 
shall  be  driven  by  a  diesel  or  semi-diesel 
engine,  equipped  with  means  for  quick 
starting.  Such  emergency  equipment 
shall  be  located  in  steel  or  iron  com- 
partments or  rooms  on  the  deck  above 
the  weather  deck  and  isolated  from  the 
passenger  and  crew  quarters.  Where  ex- 
isting installations  of  emergency  engines 
and  generators  are  located  in  wooden  com- 
partments or  rooms,  such  compartments 
or  rooms  shall  be  made  fire-resistant  by 
lining  same  with  asbestos  board  having 
a  thickness  of  not  less  than  one-quarter 
inch  over  which  iron  or  steel  sheathing 
shall  be  fitted. 

112.90-5  (e)  Provision  shall  be  made  on 
all  passenger  vessels,  where  the  boat  deck 
is  more  than  30  feet  above  the  water  line 
at  the  lightest  seagoing  draft,  for  readily 
and  continuously  available  illumination 
from  the  vessel  of  lifeboats  when  along 
side  and  in  process  of  or  immediately 
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after  being  launched.     There  shall  be  a 
self-contained  source  capable  of  supply- 
ing, when  necessary,  this  safety  lighting 
system  and  placed  in  the  upper  part  of 
the  vessel  above  the  bulkhead  deck. 
112.90-5  (e)  (1)  The   emergency   gener- 
ating   set    wiU.    ordinarily    provide    a 
satisfactory    source    of    illumination, 
and,  where  used  for  this  purpose,  it 
shall  be  of  sufficient  power  to  provide 
for  such  illumination  in  addition  to 
other  demands  made  upon  the  set. 

112.90-10  Emergency  lighting  system  for  pas- 
senger vessels  other  than  ocean  and  coast- 
wise passenger  vessels  contracted  (or  prior 
to  November  19,  1952 

112.90-10  (a)  The  emergency  lighting  sys- 
tem for  passenger  vessels  other  than 
ocean  and  coastwise  passenger  vessels 
contracted  for  prior  to  November  19, 
1952  shall  be  in  accordance  with  this 
section. 

112-90-10  (b)  All  vessels  engaged  in  the 
passenger  service,  which  are  electrically 
lighted  by  dynamos  or  other  electric 
units,  located  below  the  deep-load  line  of 
the  vessel,  shall  have  on  board  an  emer- 
gency electric  lighting  system  located 
above  the  deep-load  line  to  light  the 
vessel  sufficiently  to  enable  the  pas- 
sengers and  crew  to  find  their  way  to  the 
exits  in  the  event  of  failure  of  the  main 
lighting  system.  The  emergency  light- 
ing system  shall  at  all  times  be  ready  for 
immediate  use,  and  shall  be  installed  and 
arranged  so  that  all  emergency  lights 
may  be  switched  on  from  the  pilothouse, 
navigation  bridge,  or  a  central  station. 


112.90-10  (c)  On  all  passenger  vessels  con- 
tracted for  on  and  after  Jul 3^  1,  1935,  or 
where  existing  emergency  installations 
operated  by  internal-combustion  engines 
are  replaced,  the  emergency  generator 
shall  be  driven  by  a  diesel  or  semi-diesel 
engine,  equipped  with  means  for  quick 
starting.  Such  emergency  equipment 
shall  be  located  in  steel  or  iron  compart- 
ments or  rooms  on  the  deck  above  the 
weather  deck  and  isolated  from  the  pas- 
senger and  crew  quarters.  Where  ex- 
isting installations  of  emergency  engines 
and  generators  are  located  in  wooden 
compartments  or  rooms,  such  compart- 
ments or  rooms  shall  be  made  fire-resis- 
tant by  lining  same  with  asbestos  board 
having  a  thickness  of  not  less  than  one- 
quarter  inch  over  which  iron  or  steel 
sheathing  shall  be  fitted. 
112.90-10  (d)  Provision  shall  be  made  on 
all  passenger  vessels,  where  the  boat  deck 
is  more  than  30  feet  above  the  water  line 
at  the  lightest  seagoing  draft,  for  readily 
and  continuously  available  illumination 
from  the  vessel  of  lifeboats  when  along- 
side and  in  process  of  or  immediately 
after  being  launched.  There  shall  be  a 
self-contained  source  capable  of  supply- 
ing, when  necessary,  this  safety  lighting 
system  and  placed  in  the  upper  part  of 
the  vessel  above  the  bulkhead  deck. 
112.90-10  (d)  (1)  The  emergency  gener- 
ating set  will  ordinarily  provide  a 
satisfactory  source  of  illumination, 
and,  where  used  for  this  purpose,  it 
shall  be  of  sufficient  power  to  provide  for 
such  illumination  in  addition  to  other 
demands  made  upon  the  set. 
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113.01     APPLICATION 
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113.01-1   (a)    The  provisions  of  this  part 

shall  apply  to  all  vessels  except  as  spe- 
cifically noted  in  this  part. 

113.05    GENERAL  PROVISIONS 

113.05-1      Supplementary  requirements 

113.05-1  (a)  The  provisions  of   this   part 

are  supplementary   to   the  general  re- 
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quirements  for  electrical  systems  and 
apparatus  contained  in  this  subchapter. 
1 1  3.05-5     Equipment  oF  an  approved  type 

1 13.05-5  (a)  Where  equipment  in  this  part 
is  required  to  be  of  an  approved  type, 
such  equipment  shall  be  of  a  type 
approved  by  the  Commandant. 

113.05-5  (b)  Specifications  for  many  of  the 
items  required  to  be  of  an  approved  type 
have  been  promulgated  and  are  contained 
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in  Subchapter  Q  (Specifications)  of  this 
chapter.  In  general,  such  specifica- 
tions are  of  interest  only  to  the  manu- 
facturer of  specific  items  of  equipment. 

113.10    AUTOMATIC  FIRE  DETECTING  AND 
ALARM  SYSTEMS 
113.10-1      Application 

113.10-1  (a)  Where  an  electric  fire  detect- 
ing and  alarm  system  is  installed,  the  pro- 
visions of  this  subpart,  with  the  exception 
of  Section  11.3.10-90,  shall  apply  to  all 
installations  contracted  for  on  or  after 
November  19,  1952.  Installations  con- 
tracted for  prior  to  November  19,  1952 
shall  meet  the  requirements  of  Section 
113.10-90. 

113.10-1  (b)  For  the  vessels  on  which  an 
automatic  fire  detecting  and  alarm  sys- 
tem is  required,  see  Part  76  of  Sub- 
chapter H  (Passenger  Vessels)  of  this 
chapter. 
113.10-5     General  requirements 

113.10-5  (a)  Fire  alarm  annunciators, 
power  supply,  fire  detectors,  test  sta- 
tions, and  vibrating  bells  shall  be  of  a 
type  approved  by  the  Commandant. 

113.10-5  (b)  All  electric  cables  installed  in 
conjunction  with  fire  detecting  and  alarm 
systems  shall  be  lighting  and  power  or 
interior  communication  cable,  either 
leaded  and  armored  or  impervious 
sheathed  and  armored. 

113.10-5  (c)  Cable  runs  between  the  fire 
alarm  annunciator  and  fire  detecting 
zones  shall  ])e  as  direct  as  possible,  and 
shall  avoid,  where  possible,  staterooms, 
lockers,  and  other  enclosed  spaces  where 
this  cable  could  be  damaged  by  a 
localized  fire  or  l)y  other  causes. 

113.10-5  (d)  Conductors  for  several  fire 
detecting  zones  may  be  run  in  a  multi- 
conductor  cable,  but  a  conductor  shall 
not  be  used  as  a  common  return  from  two 
or  more  zones. 

113.10  5  (e)  Connection  boxes  containing 
confluctors  to  more  than  one  fire  dete(;t- 
ing  zone  shall  be  of  watertight  construc- 
tion and  the  cal)l(^  entrances  shall  ))e 
ma<le  tight  l)y  means  of  ternuiud  or 
stuffing  tubes. 

113.10  5  (i)  Coimection  l)Oxes  for  fire  de- 
tector stations,  manual  alarm  stations, 
test  stations,  or  othc-r  l)ox(^s  containing 
tlu!  conductors  of  a  single  fire  detecting 
zone  may  be  of  nonwutertight  construc- 
tion, if  installed  in  a  dry  locafion. 
113.10-90     Equipment  and  installations  on  ves- 

«eU  contracted  for  prior  to  November  19,  1952 

ll.'i.lO  !HJ  (h)  ivxist  ing  iiriiiiigcniciilH,  ma- 
teriulH,     anr]     fiifiliticH     {jrcrviously     aj)- 


proved,  but  not  meeting  the  applicable 
specifications  or  requirements  set  forth 
in  Section  113.10-5,  may  be  continued 
in  service  so  long  as  they  are  maintained 
in  good  condition  to  the  satisfaction  of 
the  Officer  in  Charge,  Marine  Inspection. 
Minor  repairs  and  minor  alterations 
may  be  made  to  the  same  standards  as 
the  original  installation:  Provided,  That, 
in  no  case,  will  a  greater  departure  from 
the  standards  of  Section  113.10-5  be 
permitted  than  presently  exist.  All  new 
installations  or  major  replacements  shall 
meet  the  applicable  specifications  or 
requirements. 
113.10-90  (b)  All  conductors  shall  conform 
to  specifications  for  interior  communica- 
tion cable  contained  in  the  marine  rules 
as  adopted  by  the  American  Institute  of 
Electrical  Engineers  as  regards  con- 
struction, size,  leading,  armoring,  pro- 
tection, support,  and  details  of  installa- 
tion, with  the  following  exceptions: 

(1)  All  conductors  shall  be  lead 
sheathed  to  protect  against  moisture  and 
conductors  exposed  to  mechanical  injury 
shall  be  leaded  and  armored. 

(2)  Lead-sheathed  conductors  may  be 
used  for  voltages  of  60  volts  or  less. 

(3)  In  single-wire,  closed-circuit  sys- 
tems (series)  approved  metallic  sheathed 
wire  shall  be  xised  in  connecting  ther- 
mostats in  each  thermostat  zone,  but 
approved  multi-conductor  cable  may  be 
used  to  connect  the  several  individual 
zones  to  the  annunciator  panel. 

113.15    MANUAL  FIRE  ALARM  SYSTEMS 

113.15-1      Application 

113.15-1  (a)  Where  an  electric  manual 
fire  alarm  system  is  installed,  the  pro- 
visions of  this  sul)part,  with  the  excep- 
tion of  Section  113.15-90,  shall  apply  to 
all  installations  cont  racted  for  on  or  after 
Noveml)er  19,  1952.  Installations  con- 
tracted for  prior  to  Noveini)er  19,  1952 
shall  meet  the  requirements  of  Section 
113.15  90. 

113.15-1  (b)  For  the  vessels  on   which   a 
manual    fire   alarm   system   is   required, 
sei;  Part  76  of  Subchapter  II  (Passenger 
Vessels)  of  this  chapter. 
113.15-5     General  requirements 

113.15-5  (a)  Maiuial  fire  alarm  annuncia- 
tor, power  supply,  manual  stations,  and 
vibrating  bells  sliall  be  of  a  typo  ap- 
prov(Hl  by  the  (/ommandant. 

113.15  5  (b)  All  electric  cables  installed  in 
conjimctiou  with  nuuiual  lire;  alarm 
systems  shall  he  lighting  and  |)ower  or 
iiit/crior     comnnniication     cabhi,     either 
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leaded  and  armored  or  impervious 
sheathed  and  armored. 

113.15-5  (c)  Cable  runs  between  the  an- 
nunciator and  fire  alarm  zones  shall  be 
as  direct  as  possible,  and  shall  avoid, 
where  possible,  staterooms,  lockers,  and 
other  enclosed  spaces  where  the  cable 
could  be  damaged  by  a  localized  fire  or 
by  other  causes. 

113.15-5  (d)  Conductors  for  several  fire 
alarm  zones  may  be  run  in  a  multi- 
conductor  cable,  but  a  conductor  shall 
not  be  used  as  a  common  return  from 
two  or  more  zones. 

113.15-5  (e)  Connection  boxes  containing 
conductors  to  more  than  one  fire  alarm 
zone  shall  be  of  watertight  construction 
and  the  cable  entrances  shall  be  made 
tight  by  means  of  terminal  or  stuffing 
tubes. 

113.15-5  (f)  Connection  boxes  for  manual 
stations  or  other  boxes  containing  the 
conductors  of  a  single  fire  alarm  zone 
may  be  of  nonwatertight  construction  if 
installed  in  a  dry  location. 

11  3.15-90     Equipment  and  installations  on  ves- 
sels contracted  for  prior  to  November  19, 1952 

113.15-90  (a)    Existing     arrangements, 
materials,   and  facilities  previously  ap- 
proved, but  not  meeting  the  applicable 
specifications  or  requirements  set  forth 
in  Section  113.15-5,  may  be  continued 
in  service  so  long  as  they  are  maintained 
in  good  condition  to  the  satisfaction  of 
the  Officer  in  Charge,  Marine  Inspection. 
Minor  repairs  and  minor  alterations  may 
be  made  to  the  same  standards  as  the 
original  installation:   Prodded,   That  in 
no  case,  will  a  greater  departure  from 
the   standards   of   Section    113.15-5   be 
permitted  than  presently  exist.     All  new 
installations  or  major  replacements  shall 
meet    the    applicable    specifications    or 
requirements. 
113.15-90   (b)     All  conductors  shall  con- 
form to  specifications  for  interior  com- 
munication cable  contained  in  the  marine 
rules  as  adopted  by  the  American  Insti- 
tute of  Electrical  Engineers  as  regards 
construction,  size,  leading,  armoring,  pro- 
tection, support,  and  details  of  installa- 
tion, with  the  following  exceptions: 
113.15-90   (b)    (1)  All  conductors  shall 
be  lead  sheathed   to  protect  against 
moistiu-e  and  conductors  exposed  to 
mechanical  injury  shall  be  leaded  and 
armored. 
113.15-90    (b)    (2)    Lead-sheathed   con- 
ductors may  be  used  for  voltages  of 
60  volts  or  less. 


113.15-90  (b)  (3)  In  single-wire,  closed- 
circuit  systems  (series)  approved 
metallic  sheathed  wire  shall  be  used 
in  connecting  thermostats  in  each 
thermostat  zone,  but  approved  mul- 
ticonductor  cable  may  be  used  to 
connect  the  several  individual  zones 
to  the  annunciator  panel. 

113.20    AUTOMATIC  SPRINKLER  SYSTEMS 
113.20-1      Application 

113.20-1  (a)  Wlien  an  automatic  sprinkler 
system  is  installed,  the  provisions  of  this 
subpart,  with  the  exception  of  Section 
113.20-90,  shall  apply  to  all  installations 
contracted  for  on  or  after  November  19, 
1952.  Installations  contracted  for  prior 
to  November  19,  1952  shall  meet  the 
requirements  of  Section  113.20-90. 
113.20-5     General  requirements 

113.20-5  (a)  The  general  requirements 
for  automatic  sprinkler  systems  are  con- 
tained in  Part  76,  of  Subchapter  H 
(Passenger  Vessels)  of  this  chapter. 
113.20-5  (b)  The  sprinkler  alarm  system, 
including  annimciator,  power  supply, 
alarm  switches,  and  bells  shall  be  of  an 
approved  type. 
113.20-5  (c)  All  electric  cable  employed 
in  a  sprinlder  alarm  system  shall  be 
fighting  and  power  or  interior  communi- 
cation cable,  either  leaded  and  armored 
or  impervious  sheathed  and  armored. 
113.20-5  (d)  All  connection  boxes,  alarm 
switches,  pressure  switches,  or  level 
switches,  etc.,  employed  in  the  system, 
shall  be  of  watertight  construction. 
113.20-90  Equipment  and  installations  on  ves- 
sels contracted  for  prior  to  November  19,  1952 
113.20-90  (a)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved 
but  not  meeting  the  applicable  specifi- 
cations or  requirements  set  forth  in 
Section  113.20-5,  may  be  continued  in 
service  so  long  as  they  are  maintained  in 
good  condition  to  the  satisfaction  of  the 
Officer  in  Charge,  Marine  Inspection. 
Minor  repairs  and  minor  alterations 
may  be  made  to  the  same  standards  as 
the  original  installation:  Provided,  That 
in  no  case,  will  a  greater  departure  from 
the  standards  of  Section  113.20-5  be 
permitted  than  presently  exist.  All  new 
installations  or  major  replacements  shall 
meet  the  applicable  specifications  or 
requirements. 
113.20-90  (b)  All  conductors  shall  con- 
form to  specifications  for  interior  com- 
munication cable  contained  in  the  ma- 
rine rules  as  adopted  by  the  Amer- 
ican Institute  of  Electrical  Engineers 
as  regards   construction,   size,   leading. 
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armoring,  protection,  support,  and  de- 
tails of  installation,  with  the  following 
exceptions: 

113.20-90  (b)   (1)     All  conductors  shall 
be   lead-sheathed    to    protect   against 
moisture  and  conductors  exposed  to 
mechanical  injury  shall  be  leaded  and 
armored. 
113.20-90    (b)    (2)     Lead-sheathed  con- 
ductors may  be  used  for  voltages  of  60 
volts  or  less. 
113.20-90  (b)  (3)     In  single-wire,  closed- 
circuit  systems  (series)   approved  me- 
taUic  sheathed  wire  shall  be  used  in 
connecting  thermostats  in  each  ther- 
mostat   zone,    but    approved    multi- 
conductor  cable  may  be  used  to  con- 
nect the  several  individual  zones  to 
the  annunciator  panel. 
113.20-90     (c)      Where     a     motor-driven 
sprinlder  pump  is  installed,  it  shall  be 
capable    of    being    operated    from    the 
emergency   electrical  circuit  in  case  of 
failure  of  the  main  power. 

113.25    GENERAL  ALARM  SYSTEM 
113.25-1      Application 

113.25-1  (a)  The  pi'ovisions  of  this  sub- 
part, with  the  exception  of  Section 
113.25-25  and  Section  113.25-90,  shall 
apply  to  all  manned  vessels  of  over  100 
gross  tons,  except  barges,  scows,  and 
similar  vessels,  contracted  for  on  or  after 
November  19,  1952. 

113.25-1  (b)  The  provisions  of  Section 
113.25-25  shall  apply  to  all  manned 
ocean  and  coastwise  barges  of  over  100 
gross  tons,  where  the  crew  is  divided  into 
watches  for  the  puipose  of  steering,  con- 
tracted for  on  or  after  November  19, 
1952. 

113.25-1  (c)  The  provisions  of  Section 
113.25-90  shall  apply  to  all  manned  ves- 
sels of  over  100  gi-oss  tons,  except  barges, 
scows,  and  similar  vessels,  contracted  for 
prior  to  November  19,  1952. 

113.25-5     Operation 

J  13.25-5  (aj  The  general  alarm  system 
shall  fMDnsist  of  electric  vil)rating  bells 
located  throughout  passengers'  and 
crew's  quarters,  macliinery  spaces,  and 
work  spaces,  and  so  located  as  to  warn 
all  occupants  in  an  emergency. 

113.25-5  (b)  The  g<'ncral  alarm  system 
shall  be  opf-ratcd  by  means  of  a  man- 
ually operated  r^ontact  maker  locatcid  in 
the  wlir-clhou.He.  On  tnnk  ships  tlu; 
(jerxTid  ahirin  sy.slcrn  sliall  also  be  con- 
tr(»llcd  by  nicariH  of  a  iiianiially  operated 
contact  mak(T  located  in  an  accc^ssiblo 
location  in  the  oiVtvA'.rH'  fiiiartei's  in  the 
»uni<lHhip  deck  lioime,  and  in  the  engine 


room.  Each  of  the  contact  makers  in 
the  latter  two  locations  shall  be  protected 
against  tampering  by  means  of  an  en- 
closure provided  with  a  breakable  trans- 
parent window. 
113.25-5  (c)  On  vessels  on  which  an  emer- 
gency squad  is  organized  and  on  vessels 
having  a  manual  fire  alarm  system,  a 
second  manually  operated  contact  maker 
shall  be  located  in  the  wheelhouse  and  so 
connected  as  to  operate  only  the  general 
alarm  bells  located  in  crew's  quarters  and 
machinery  spaces. 

113.25-10     General  requirements 

1 1 3.25-1 0  (a)  Power  supply 

113.25-10  (a)  (1)  The  power  supply  for 
the  general  alarm  system  shall  be  a 
storage  battery  of  sufficient  capacity 
to  supply  the  general  alarm  system 
for  a  period  of  at  least  8  hours  con- 
tinuously without  being  recharged. 
Where  duplicate  storage  batteries  are 
provided  in  accordance  with  Subpara- 
graph 113.25-10  (a)  (5)  of  this  para- 
graph, the  required  ampere-hour  bat- 
tery capacity  may  be  divided  between 
the  two  batteries. 

113.25-10  (a)  (2)  The  nominal  potential 
of  the  general  alarm  system  storage 
battery  shall  be  not  less  than  6  volts 
and  not  more  than  115  volts. 

113.25-10  (a)  (3)  Other  communication 

or  alarm   equipment  or  system  may 

be  supplied   from   the  general   alarm 

system  storage  battery  provided: 

113.25-10  (a)  (3)  (i)  The  capacity  of 

the    storage    battery    is    sufficient, 

without   recharging,    to   supply   aU 

such    equipment   at   maximum   ex- 

f)ected  demand  for  a  period  of  at 
cast  8   hours,    in   addition   to   the 
capacity   required    for    the   general 
alarm  system  by  subparagraph   (1) 
of  this  paragraph;  and 
113.25-10  (a)  (3)  (ii)  The  system  is  so 
protected  that  a  fault  in  any  other 
communication  or  alarm  equipment 
or  system  supplied  by  the  general 
alarm  system  storage   battery  will 
not  interfere  with  the  operation  of 
the  general  alarm  system. 
113.25-10    (a)    (4)  The    general    alarm 
system  storage^  bat!  ery  shall  b(^  located 
above  the  bulkhead  deck  or  aI)ove  the 
fi-eeboard     deck,     whichever     is     the 
higher,  and  in  a  protc'cted  area. 
113.2510    (a)     (5)  The    general    alarm 
system  sujjply  sliall  be  either: 
l"l3.25-10  (a)  (5)  (i)   Duplicate  storage 
batt(!ri('s  so  coimec-ted,  in  combina- 
tion   with    a    numual    two-position 
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transfer    switch    (having    no    OFF 
position),  that  one  battery  will  be 
charged    automatically    while    the 
other  battery  is  available  for  furnish- 
ing power  to  the  system;  or 
113.25-10    (a)     (5)    (ii)  One    storage 
battery    in    combination    with    an 
automatic  charging  panel  that  will 
maintain    the    battery    in    a    fuUy 
charged  condition  at  all  times  except 
immediately  foUoNving  a  discharge. 
113.25-10    (a)    (6)    When    the    general 
alarm  system  is  the  only  load  supplied 
by  the  general  alarm  system  battery 
or  batteries,  the  battery  or  batteries 
shall  be  protected  against  overcurrent 
by  enclosed  fused  switches  or  circuit 
breakers,  having  provisions  for  lock- 
ing   to    prevent    either    unauthorized 
operation    of    the    switch    or    circuit- 
breaker    or    unauthorized    tampering 
with  the  fuses.     The  fused  switch  or 
circuit  breaker  shall  be  located  outside 
of,  but  adjacent  to,  the  battery  room 
or  battery  locker,  and  the  capacity  of 
the  fuses  or  circuit  breaker  shall  be 
not  less  than  200  percent  of  the  con- 
nected load. 
113.25-10    (a)    (7)    When    the    general 
alarm  system  is  supplied  from  storage 
batteries  supplying  loads  in  addition 
to     the    general    alarm    system,     an 
interior    communication    distribution 
switchboard     shall     be     provided     in 
addition  to  the  fused  switch  or  circuit 
breaker  required  by  subparagraph  (6) 
of  this  paragraph.     The  interior  com- 
munication switchboard  shall  provide 
a  fused  switch  or  circuit  breaker  for 
each  sj'stem  supplied,  and  the  general 
alarm  system  fused  switch  or  circuit 
breaker  shall  have  provision  for  lock- 
ing   to    prevent    either    unauthorized 
operation    of    the    switch    or    circuit 
breaker  or  unauthorized  access  thereto. 
The    capacity    of    any    system    over- 
current   device   shall   be   not   greater 
than  25  percent  of  the  capacity  of  the 
battery  overcurrent  device,   and   the 
capacity   of   the   battery   overcurrent 
device    shall    be    approximately    200 
percent  of  the  total  connected  load. 

113.25-10  (b)  Distribution  of  general  alarm 
system  feeder  and  branch  circuits 

113.25-10  (b)  (1)  A  distribution  panel 
shall  be  provided  to  divide  the  system 
into  the  required  number  of  zone  feed- 
ers. The  distribution  panel  shall  afford 
overcurrent  protection  for  each  zone 
feeder,  but  no  disconnect  switches 
shall  be  provided. 


113.25-10  (b)  (2)  At  least  one  feeder 
shall  be  provided  for  each  vertical  fire 
zone  in  which  general  alarm  bells  are 
located. 

113.25-10  (b)  (3)  One  or  more  branch 
circuit  distribution  panels  shall  be 
provided  for  each  zone  feeder  with  at 
least  one  fused  branch  circuit  for  each 
deck  level.  The  distribution  panels 
shall  be  located  above  the  bulkhead 
deck  or  above  the  freeboard  deck, 
whichever  is  the  higher,  in  the  zone 
served,  and  no  disconnect  switches 
shall  be  provided  for  the  branch 
circuits. 

113.25-10  (b)  (4)  No  more  than  five 
general  alarm  bells  shall  be  connected 
to  one  branch  circuit,  and  a  branch 
circuit  shaU  not  supply  bells  on  more 
than  one  deck  level. 

113.25-10  (b)  (5)  On  vessels  not  divided 
into  fire  zones  by  main  vertical  fire 
bulkheads,  the  vessel  shall  be  divided 
into  vertical  zones  not  exceeding  150 
feet  in  length  and  a  general  alarm 
feeder  provided  for  each  such  zone  in 
which  general  alarm  bells  are  required. 

113.25-10  (b)  (6)  Distribution  panels 
shall  be  provided  with  means  for 
locking  to  prevent  unauthorized  access 
to  the  overcurrent  protective  devices. 

113.25-10  (b)  (7)  On  vessels  where  ac- 
commodation spaces  are  located  only 
at  the  extremities  of  the  vessels,  other 
arrangements  of  feeders  and  branch 
circuits  will  be  considered. 

1 1 3.25-1 0  (c)  Location  of  general  alarm  bells 

113.25-10  (c)  (1)  General  alarm  beUs 
shall  be  so  distributed  throughout  pas- 
sengers' and  crew's  quarters  in  such 
number  and  in  such  a  manner  as  to 
obtain  in  each  room  with  the  door 
closed  either: 

(i)  A  sound  level  of  not  less  than  75 
decibels;  or 

(ii)  A  sound  level  of  20  decibels 
above  the  ground  noise  level  existing 
when  the  vessel  is  underway  in  mod- 
erate weather,  whichever  is  the  higher. 

113.25-10  (c)  (2)  General  alarm  bells 
shall  be  so  distributed  tlu-oughout  pub- 
he  spaces,  work  spaces,  and  machinery 
spaces  in  such  number  and  in  such  a 
manner  as  to  warn  all  occupants  in  an 
emergency. 

113.25-15     Detail  requirements 

113.25-15  (a)  Storage  batteries 

113.25-15  (a)  (1)  Storage  batteries  shall 
comply  with  the  requirements  of  Sub- 
part 112.55  of  this  subchapter. 
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113.25-15  (a)  (2)  At  the  end  of  the  dis- 
charge period  specified  by  Paragraph 
113.25-10  (a),  the  battery  potential 
shall  be  not  less  than  80  percent  of 
nominal  potential. 

1 1 3.25-1 5  (b)  Contact  maker 

113.25-15  (b)  (1)  The  contact  maker 
shall  be  a  normally  open  circuit 
spring-return-to-normal  type  of  en- 
closed watertight  switch. 

113.25-15  (b)  (2)  The  contact  maker 
shall  be  designed  to  close  its  contacts 
when  a  substantial  operating  handle  is 
rotated  in  a  clockwise  direction  through 
an  arc  of  approximately  60  degrees. 

113.25-15  (b)  (3)  The  switch  handle 
shall  have  means  provided  for  locking 
in  the  ON  position  bj^  means  of  a  spring- 
loaded  locking  pin. 

113.25-15  (b)  (4)  The  OFF  and  ON 
positions  of  the  operating  handle  shall 
be  indicated  b}^  means  of  prominently 
rRisoQ  letters. 

113.25-15  (b)  (5)  The  contact  maker 
shall  be  provided  with  mechanical 
stops  to  limit  the  rotation  of  the  op- 
erating handle. 

113.25-15  (b)  (6)  The  contact  maker 
shall  have  an  inductive  load  rating 
not  less  than  the  connected  load. 
On  large  vessels,  consideration  will 
be  given  to  the  use  of  auxiliary  devices 
to  interrupt  the  load  current. 

113.25-15  (c)      Vibrating  bells 

113.2.5-15  (c)(1)  Vibrating  bells  installed 
in  conjunction  with  a  general  alarm 
system  shall  be  of  a  type  approved 
by  the  Commandant. 

113.25-15  (c)  (2)  General  alarm  system 
vibrating  bells  shall  produce  a  signal 
of  a  tone  distinct  from  that  of  any 
other  bell  signals  on  the  vessel. 

113.25-15  (d)  Electric  cable  and  distribution 
fittings 

1 13.25  15  fd)  (1)  All  cable  installed  in 
injunction  with  general  alarm  sys- 
tems shall  be  ligl)ting  and  power  or 
interior  communication  cable,  either 
leaded  and  armored  or  impervious 
sheathed  and  armored. 

1 13.25  15  (d)  (2)  Cable  entrances  to  all 
bells  and  distribution  fittings  shall  be 
rnad(;  tight  by  means  of  terminal  or 
st  iifhng  tubes. 

113.25  15  (d)  (3)  Dislxibiition  panels 
shiill  be  of  watertight  construction  and 
hIihII  be  of  H  tyi)e  ref|uiring  tlic  use  of  a 
lof)l  to  gain  entrance  to  the  hox. 

113.25-15  (<\)  (4)  All  fuses  enif)loyed  in 
u  g«'nenil  alarm  sysfefn  hIuiII  he  250- 
volt    National    Electrical    Code-    ciirt- 


ridge  fuses  bearing  the  approval  label 
of  a  recognized  testing  organization. 
113.25-15  (d)  (5)  General  alarm  system 
fuse  capacities  shall  be  selected  to  ob- 
tain as  wide  a  differential  as  possible 
between  branch  circuit  fuses  and  feeder 
fuses.  The  capacity  of  a  feeder  fuse 
shall  be  at  least  200  percent  of  the  load 
supplied,  and  the  capacity  of  a  branch 
circuit  fuse  shall  not  exceed  25  percent 
of  the  capacity  of  the  feeder  fuse. 

113.25-20     Marking  of  equipment 

113.25-20  (a)  Each  general  alarm  system 
fused  switch  and  distribution  panel  shall 
be  provided  with  a  permanent  nameplate 
on  the  outside  of  the  door  describing  its 
function.  The  rating  of  fuses  shall  also 
be  indicated  for  fused  switches. 

113.25-20  (b)  The  general  alarm  contact 
maker  shall  be  marked  with  lettering  on 
a  corrosion-resistant  plate,  or  with  a  sign 
in  red  letters  on  a  suitable  background 
with  the  words  GENERAL  ALARM. 

113.25-20  (c)  A  contact  maker  to  operate 
only  the  general  alarm  bells  in  crew 
quarters,  machinery  and  work  spaces 
shall  be  marked,  as  described  in  Para- 
graph 113.25-20  (b),  except  with  the 
words  CREW  ALARM. 

113.25-20  (d)  General  alarm  bells  shall  be 
marked  in  not  less  than  }^-inch  red  letters 
GENERAL  ALARM— WHEN  BELL 
RINGS  GO  TO  YOUR  STATION. 

113.25-20  (e)  Each  general  alarm  system 
distribution  panel  shall  be  provided  with 
a  directory  attached  to  the  inside  of  the 
cover  giving  the  designation  of  each  cir- 
cuit, the  area  supplied  by  each  circuit, 
and  the  rating  of  all  circuit  fuses. 

113.25-25     General  alarm  system  for  manned 
ocean  and  coastwise  barges 

113.25-25  (a)  Each  manned  ocean  and 
coastwise  barge  of  over  100  gross  tons, 
where  the  crew  is  divided  into  watches 
for  the  purpose  of  steering  the  vessel, 
shall  be  provided  with  a  suit-able  alarm 
bell  installation. 
113.25-90     General   alarm   system   for  existing 

vessels 

1 13.25  90  (a)  All  vessels  of  over  100  gross 
tons  the  consLruclion  of  which  was  l)egun 
on  or  after  Se[)teml)(M-  1,  1043,  hut  prior 
to  Novemhei'  19,  1952,  shall  have  all 
sleeping  accommodations,  public  spaces, 
and  machinery  spaces  (Hjuipped  with  a 
siillicicnt  number  of  alarm  hells  so  lo- 
cated as  to  warn  all  occupants.  The 
system  shaJI  operate  from  a  contimious 
source  of  electric  energy  capahle  of  sup- 
plying the  system  for  ii,  period  of  at  least 
8  hours  without    hcing  dependent  upon 
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the  main,  auxiliary  or  emergency  gener- 
ating plants.  Each  bell  shall  produce  a 
signal  of  a  tone  distinct  from  that  of 
other  bell  signals  in  the  vicinity  and  shall 
be  mdependently  fused  with  each  of 
these  fuses  located  above  the  bulkhead 
deck.  The  bells  shall  be  controlled  by  a 
manually  operated  contact  maker  lo- 
cated in  the  pilothouse,  or,  if  specific  ap- 
proval is  given  by  the  Commandant,  in 
the  fire  control  station.  The  character- 
istics of  the  contact  maker  shall  be  such 
that  it  possesses: 

113.25-90  (a)  (1)     Positive  contact; 
113.25-90  (a)  (2)    Watertightness  (when 

located    in    open    spaces    subject    to 

weather) ; 
113.25-90   (a)    (3)     Means  whereby  its 

electrically  open  or  closed  position  can 

be  determined  by  sense  of  touch; 
113.25-90    (a)    (4)     Means  to   effect  a 

make-and-break  circuit  for  signaling; 

and 
113.25-90   (a)   (5)     Self-maintaining 

contacts. 
113.25-90  (b)  AU  vessels  of  over  100  gross 
tons  the  construction  of  which  is  begun 
prior  to  September  1,  1943,  shall  have  all 
sleeping  accommodations  equipped  with 
a  sufficient  number  of  alarm  bells  so 
located  as  to  warn  all  the  occupants. 
The  alarm  bells,  if  electric,  shall  be  oper- 
ated from  an  open  switch  from  the  pilot- 
house or  bridge.  The  bells  shall  be  of 
such  size,  character,  and  construction  as 
to  provide  an  alarm  throughout  the 
spaces  for  which  they  are  provided. 
113.2.5-90  (c)  Existing  arrangements,  ma- 
terials, and  ecjuipment  previously  ap- 
proved shall  be  considered  satisfactory 
so  long  as  they  are  maintained  in  good 
condition  to  the  satisfaction  of  the  Officer 
in  Charge,  Marine  Inspection.  Minor 
repairs  and  minor  alterations  may  be 
made  to  the  same  standard  as  the  origi- 
nal installation.  All  new  installations  or 
major  replacements  shall  meet  the  appli- 
cable specifications  or  requirements  for 
new  vessels. 

113.30    SOUND      POWERED      TELEPHONE 
AND  VOICE  TUBE  SYSTEMS 
113.30-1      Application 

113.30-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section 
113.30-90,  shall  apply  to  aU  vessels  con- 
tracted for  on  or  after  November  19, 
1952.  Vessels  contracted  for  prior  to 
November  19,  1952  shall  meet  the  re- 
quirements of  Section  113.30-90. 


113.30-5     General  requirements 

113.30-5    (a)     Vessels   shall    be    provided, 
with  an  efficient  means  of  communication 
between  each  of  the  following: 
113.30-5  (a)  (1)     Wheelhouse; 
113.30-5  (a)  (2)     Engine  room; 
113.30-5  (a)   (3)     Steering  gear  room,  if 

located  outside  of  engine  room;  and 
113.30-5  (a)  (4)  Emergency  steering 
station,  if  required. 
113.30-5  (b)  Vessels  equipped  with  a 
gyro-compass  system  shall  be  provided 
with  an  efficient  means  of  communication 
between  the  master  gyro-compass  and 
the  wheelhouse  repeater  compass. 
113.30-5  (c)  Vessels  equipped  with  a 
radar  plan  position  indicator  installation 
remotely  located  from  the  wheelhouse 
shall  be  provided  with  an  efficient  means 
of  communication  between  the  wheel- 
house  and  the  radar  plan  position  indi- 
cator. 
113.30-5  (d)  Where  emergency  squad 
equipment  is  stowed  in  lockers  or  spaces 
remote  from  the  wheelhouse,  an  efficient 
means  of  communication  shall  be  pro- 
vided between  the  wheelhouse  and  the 
emergency  squad  equipment  stowage 
space  or  spaces. 
113.30-5  (e)  Communications  to  radio  and 
radio  direction-finder  shall  comply  with 
the  requirements  of  this  paragraph. 
The  terms  "radio  installation"  shall  be 
construed  to  mean  either  the  radiotele- 
graph installation  or,  where  only  a  radio- 
telephone is  installed,  the  radiotelephone 
installation. 

113.30-5  (e)  (1)  Vessels  equipped  with 
a  radio  installation  shall  be  provided 
with  an  efficient  means  of  communica- 
tion between  the  radio  room  and  the 
wheelhouse  and  one  other  place,  if  any, 
from  which  the  vessel  may  be  navi- 
gated under  normal  conditions,  as  op- 
posed to  other  such  places  established 
solely  for  emergency  functions,  or 
places  used  solely  for  docking  or 
maneuvering,  or  places  used  occasion- 
ally while  navigating  the  vessel  in 
close  quarters.  As  used  in  this  pai'a- 
graph  only  a  location  which  includes 
the  necessary  apparatus  to  steer  the 
vessel,  give  engine  orders,  and  control 
the  whistle  will  be  considered  a  place 
from  which  the  vessel  may  be  navi- 
gated. 

113.30-5  (e)  (1)  (i)  Where  the  oper- 
ating position  of  the  emergency 
radio  installation  is  not  located  in 
the  compartment  normally  used  for 
operating  the  main  radio  installa- 
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tion,  an  efficient  means  of  commu- 
nication shall  be  provided  between 
the  emergency  radio  room  and  the 
wheelhouse  and  one  other  place,  if 
any,  from  which  the  vessel  may  be 
navigated  under  normal  conditions, 
as    opposed    to    other    such    places 
established    solely    for    emergency 
functions,  or  places  used  solely  for 
docking  or  maneuvering,  or  places 
used  occasionally  while  navigating 
the  vessel  in  close  quarters. 
113.30-5   (e)   (2)  Vessels  equipped  with 
radio  direction-finding  apparatus  shall 
be  provided  with  an  efficient  means  of 
communication    between    the    wheel- 
house  and  the  direction-finding  appa- 

113.30-5    (e)     (2)     (i)   Wlienever    the 
direction-finder   receiver  is  located 
in    the    wheelhouse    of   a    ship,    or 
wdthin  any  compartment  adjoining 
or  opening  onto  the  wheelhouse  of  a 
ship,  the  direction-finding  apparatus 
shall  be  considered  as  being  located 
in  the  wheelhouse,  and  no  communi- 
cation is  required. 
113.30-5  (e)  (3)  The  communication  sys- 
tems required  by  this  paragraph  shall 
be  independent  of  any  other  system  on 
the  ship,  and  the  location  of  the  termi- 
nation of  these  systems  shall  be  subject 
to  approval  by  the  Federal  Communi- 
cations Commission. 

1 1  3.30-1 0     Voice  tubes,  general  requirements 

1 13.30-10  (a)  Voice  tubes  may  be  employed 
to  comply  with  the  requirements  of  this 
subpart  where  the  required  length  of 
voice  tube  as  installed  will  not  exceed  125 
feet. 

113.30-10  (b)  Wliere  the  length  of  voice 
tube  as  installed  is  not  over  75  feet,  the 
tube  used  shall  be  at  least  2  inches  out- 
side diameter. 

113.30-10  (c)  Where  the  length  of  voice 
tube  as  installed  is  over  75  leet,  and  not 
over  125  feet,  the  tube  shall  be  at  least  234 
inches  outside  diameter. 

113.30-10    (d)    Sound    powered    telephone 
equipment  may  be  installed  in  all  cases 
wiierc  voice  tube  romnuiiiication  is  per- 
mit tc<l. 
113.30-15     Voice  tubes,  detail  requirements 

11. i. 30-1 5  (a)  Voice  tubes  and  vdice  tube 
fittings  shall  be  constructed  of  brass  or 
otlier  cf)rn)Hion-n!Histant  material  having 
u  wall  thickness  of  approximately  0.042 
inch. 

113.30  15  Cb)  Voire  tubing  shall  be  run  as 
direct  as  jJOHHible,  and  the  croHs-section 
of  the  tul>o  shall  he  constant  throughout 


the  run.  Any  constriction  in  the  tube 
such  as  a  dent,  reducer  coupling,  sharp 
elbow,  T  connection,  or  any  flat  surface 
shall  be  avoided.  Flexible  tubes  or 
bends  shall  be  used  in  place  of  fittings 
wherever  possible.  Joints  in  tubing 
shall  be  protected  by  a  close-fitting  sleeve 
and  the  joint  soldered  or  filled  with  white 
lead. 

113.30-15  (c)  Voice  tubes  shall  be  sup- 
ported at  least  every  8  feet  on  straight 
runs  and  at  bends  as  required. 

113.30-15  (d)  Voice  tubes  shall  be  pro- 
tected where  liable  to  injury  and  shall 
not  be  run  in  bunkers,  cargo  spaces,  or 
through  machinery  spaces  unless  un- 
avoidable. 

113.30-15  (e)  Voice  tubes  shall  be  pro- 
vided with  drain  plugs  at  the  bottom  of 
each  vertical  run  and  at  all  other  places 
where  water  can  collect. 

113.30-15  (f)  Each  voice  tube  shall  be 
terminated  at  each  end  by  a  suitable 
mouthpiece  with  hinged  covers  and  \vith 
whistle  indicator  in  the  side  of  the 
mouthpiece. 

113.30-15  (g)  All  voice  tubes  shall  be  pro- 
vided with  designating  nameplates. 
113.30-20     Sound  powered  telephone  system, 

general  requirements 

113.30-20  (a)  "Where  a  voice  tube  instal- 
lation would  require  a  length  of  tube 
exceeding  125  feet,  or  where  for  other 
reasons  efficient  communication  cannot 
be  obtained  by  a  voice  tube  installation, 
approved  sound  powered  telephone 
equipment  shall  be  installed  as  the 
means  of  communication  required  by 
this  subpart. 

113.30-20  (b)  A  sound  powered  telephone 
system  may  be  (extended  to  cover  other 
locations  which  are  necessary  or  desir- 
able, provided  the  communication  re- 
quired by  this  subpart  is  not  interfered 
with. 

113.30-20    (c)    Sound    powered  telephone 
systems  may,  in  all  cases,  be  installed  in 
li(>u  of  voice  tul)e  systems. 
113.30-25     Sound  powered  telephone  system, 

detail  requirements 

113.30  2.'')  (a)  Sound  powered  (eh^phone 
('C|uipmcut  shall  be  of  a  type  approved 
by  the  Comnuiiidant. 

113!30-25  (b)  Sound  powered  telephone 
stations  installed  in  locaticms  exposed  to 
the  weather  shall  be  of  watertight  con- 
struction, and  the  audil)Ie  signal  shall  \w 
mounted  external  to  the  station  enclo- 
Hun;. 

113.30-25  (c)  Sound  powered  telephone 
stations  installed  in  wheelhouse  or  ina- 
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chinery  spaces  shall  be  of  at  least  drip- 
proof  construction. 

113.30-25  (d)  In  noisy  locations,  a  tele- 
phone booth  or  other  suitable  auxiliary 
equipment  shall  be  provided  if  necessary 
in  order  that  a  telephone  conversation 
can  be  carried  on  while  the  vessel  is 
being  navigated. 

113.30-25  (e)  In  noisy  locations  where  the 
magneto-operated  telephone  station 
sound  signal  cannot  be  heard  throughout 
the  space,  the  sound  signal  shall  be 
supplemented  by  an  additional  sound 
signal  energized  from  the  vessel's  elec- 
trical system  and  magneto  actuated. 
This  supplementary  sound  signal  shall 
not  be  combined  with  any  other  signal 
or  alarm  system,  such  as  an  engineers' 
signal  and  alarm  panel. 

113.30-25  (f)  \Vlien  two  or  more  telephone 
stations  are  located  in  close  proximity 
to  each  other,  a  suitable  means  shall  be 
provided  to  indicate  the  station  called. 

113.30-25  (g)  The  sound  powered  tele- 
phone talking  circuit  shall  be  electrically 
independent  of  the  calling  circuits.  A 
short  circuit,  open  circuit,  or  ground  on 
either  side  of  the  calling  circuit  shall  not 
affect  the  talking  circuit  in  any  way. 
All  circuits  shall  be  insulated  from 
ground. 

113.30-25  (h)  Sound  powered  telephone 
circuits  shall  be  run  in  leaded  and 
armored  or  impervious  sheathed  and 
armored  cable.  All  connection  boxes 
employed  shall  be  watertight. 

113.30-25  (i)  Telephone  cables  shall  be 
run  as  close  to  the  fore  and  aft  center- 
line  of  the  vessel  as  is  practicable. 

1 1 3.30-90     Sound  powered  telephone  and  voice 
tube  systems  for  existing  vessels 

113.30-90  (a)  Vessels  contracted  for  prior 
to  November  19,  1952  shall  meet  the 
requirements  contained  in  this  section. 

113.30-90  (b)  Except  as  otherwise  re- 
quired by  paragraph  (d)  of  this  section, 
existing  aiTangements,  materials,  and 
facilities  previously  approved  will  be 
considered  satisfactory  so  long  as  they 
are  maintained  in  good  condition  to  the 
satisfaction  of  the  Officer  in  Charge, 
Marine  Inspection  Minor  repairs  and 
minor  alterations  may  be  made  to  the 
same  standard  as  the  original  installa- 
tion. 

113.30-90  (c)  AU  new  installations  or  ma- 
jor replacements  shall  meet  the  applica- 
ble specifications  or  requiremeats  for 
new  vessels. 

113.30-90  (d)  The  communication  between 
the  radio  room  and  the  wheelhouse  on 


vessels  contracted  for  prior  to  November 
19,  1952,  shall  meet  the  requirements  of 
Paragraph  113.30-5  (e)  on  or  before 
November  18,  1954. 

113.35    ENGINE   ORDER   TELEGRAPH   SYS 
TEMS 
113.35-1      Application 

113.35-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section 
113.35-90,  shall  apply  to  all  vessels  con- 
tracted for  on  or  after  November  19, 
1952.  Installations  contracted  for  prior 
to  November  19,  1952  shall  meet  the 
requirements  of  Section  113.35-90. 

113.35-5     General  requirements 

113.35-5  (a)  All  vessels,  except  as  other- 
wise provided  for  in  this  section,  shall 
have  installed  an  efficient  means  of 
transmitting  engine  orders  from  the 
wheelhouse  to  the  engine  room  and  of 
transmitting  acknowledgment  of  engine 
orders  from  the  engine  room  to  the 
wheelhouse. 

113.35-5  (a)   (1)  On  vessels  with  more 
than  one  propulsion  engine,  this  effi- 
cient  means    of    transmitting    engine 
orders    shall    be    provided    for    each 
engine. 
113.35-5   (a)   (2)  On  double-ended  ves- 
sels  with   two   wheelhouses,    tliis    ef- 
ficient means  of  transmitting  engine 
orders  shall  be  provided  between  the 
engine  room  and  each  wheelhouse. 
113.35-5    (a)    (3)  On    vessels    provided 
with  a  means  of  steering  from  the  top 
of  the  wheelhouse  as  well  as  from  the 
wheelhouse,    this    efficient    means    of 
transmitting  engine  orders  shaU  also 
be  provided  between  the  engine  room 
and  the  top  of  the  wheelhouse. 
113.35-5  (b)  The  efficient  means  of  trans- 
mitting  engine   orders   may   be   of   the 
engine  gong  and  sound  tube  type,  the 
mechanical  engine  order  telegraph  type, 
the  electric  engine  order  telegraph  type, 
or  other  types  as  may  be  approved. 
113.35-5    (c)  Small  vessels  on  which  the 
propulsion   plant  is   controlled   entirely 
from  the  wheelhouse  with  no  means  of 
normal  engine  control  from  the  engine 
room    need    not   be   provided    with   an 
engine  order  telegraph  system  between 
the  wheelhouse  and  the  engine  room. 

113.35-10     Engine    gong   systems,    general    re- 
quirements 

113.35-10  (a)  An  engine  gong  system  shall 
consist  of  puU  handles  located  in  the 
wheelhouse  mechanically  connected  by 
vrires  and  chains  to  gongs  located  in  the 
engine  room. 
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113.35-10  (a)  (1)  A  sound  tube  of 
proper  size  shall  be  run  between  the 
wheelhouse  and  the  engine  room  and  so 
arranged  as  to  return  the  sound  of 
the  gong  signals  to  the  wheelhouse. 
113.35-10  (a)  (2)  A  speaking  tube  or 
other  device  for  the  purpose  of  con- 
versation between  the  wheelhouse  and 
the  engine  room  shall  also  be  pro- 
vided. 

113.35-10  (b)  The  sound  tube  and  the 
speaking  tube  shall  comply  with  the 
requirements  of  Section  113.30-15  ex- 
cept that  the  sound  tube  shall  be  ter- 
minated by  a  flared  sounder  in  lieu  of 
wliistle  mouthpieces  and  the  sound  tube 
size  shall  be  not  less  than  2]/i  inches 
outside  diameter. 

113.35-10  (c)  The  engine  room  gong  and 
the  termination  of  the  sound  tube  and 
the  speaking  tube  in  the  engine  room 
shall  be  at  the  engine  control  station. 

113.35-10   (d)  The  gong  pull  installation 
shall    comply    with    the    applicable    re- 
quirements of  Section  113.35-25. 
1 1  3.35-1 5     Engine  gong  systems,  application 

113.35-15   (a)  Engine  gong  systems  shall 

not  be  employed  on  vessels  where  the 

length  of  sound  tube  as  installed  will 

exceed  40  feet. 

1 1  3.35-20     Mechanical  engine  order  telegraph 

systems,  general  requirements 

113.35-20  (a)  Mechanical  engine  order 
telegraph  systems  shall  consist  of  trans- 
mitters and  indicators  mechanically  con- 
nected to  each  other  by  means  of  chains 
and  wires. 

113.35-20  (b)  Transmitters  and  indicators 
sliall  be  pro\'idod  with  dials  divided 
into  sectors  or  divisions  with  the  various 
engine  orders  engraved  thereon. 

113.35-20  (c)  Rotation  of  the  transmitter 
handle  and  its  asso(;iuted  pointer  shall 
drive  the  indicator  pointer  in  syn- 
clironism.  The  indi(;ator  pointer,  al- 
ways having  tlie  same  angular  position 
as  the  transmitter  liandle  and  its  as- 
sociated pointer,  shall  i)()int  to  the  order 
{;r)rn'S[)()nding  to  the  order  on  the 
transmitter. 

113.35  20  (d)  The  engine  room  indicator 
shall  be  cfpiipixul  with  a  n^ply  liandle 
and  associatcid  pointer  (h'iving  a  ref)ly 
jjointcr  in  the  wlieelhoiise  transmitter 
for  acknowltulgement  of  onh-rs. 

113.35  20  ((!)  Ku(;h  transmitter  and  each 
indirutor  shall  Ix-  i)rovi(h'd  with  an 
luidibhr  Kigniil  (hrvice  to  indicate;,  in  the 
cdHc  of  an  indir-ator,  the  rercipt  of  an 
order  and,  in  tin-  chhc  of  a  tniiisniittc'r, 
the  ucknowiedgeiiicnt  of  an  orth-r.     The 


audible  signal  device  shall  not  be  de- 
pendant upon  any  source  of  power  for 
operation  other  than  that  of  the  move- 
ment of  the  transmitter  or  indicator 
handle. 

113.35-20  (f)  The  dials  of  transmitter 
instruments  shall  be  illuminated  in  such 
a  manner  as  not  to  interfere  with 
navigating  the  vessel  at  night. 

113.35-20  (g)  Transmitter  and  indicator 
operating  handles  shall  be  of  sub- 
stantial size  so  that  engine  orders  may 
be  determined  from  a  distance. 

113.35-25     Mechanical  engine  order  telegraph 
systems,  detail  requirements 

113.35-25  (a)  Telegraph  wire  shall  be  not 
smaller  than  No.  10  Stubs  Gage  (0.134 
inch  diameter)  soft  brass  wire  and  shall 
be  stretched  approximately  20  percent 
before  installation. 

113.35-25  (b)  Pulleys  shall  be  provided 
wherever  a  bend  in  the  run  of  the  tele- 
graph wire  is  made,  and  at  each  pulley 
sheave  a  length  of  brass  telegraph  chain 
shall  be  employed. 

113.35-25  (c)  Pulleys  shall  be  in  line  with 
the  wire  and  chain. 

113.35-25  (d)  Turnbuckles  shall  be  pro- 
vided in  each  lead  at  each  instrument 
to  adjust  the  handles  and  pointers  to  the 
central  position  of  the  order,  and  shall 
be  provided  at  other  locations  tlu-ough- 
out  the  system  as  necessary  to  take  up 
slack  in  the  lead  wires  and  to  center  the 
chains  at  the  pulleys. 

113.35-25  (e)  Where  telegraph  leads  pass 
through  watertight  decks  or  bulkheads, 
stuffing  tubes  shall  be  employed. 

113.35-25  (f)  On  long  horizontal  runs,  the 
telegraph  wire  shall  be  supported  on 
roller  bearers  at  approximately  every  5 
feet  of  run.  When  telegraph  leads  are 
run  behind  sheathing  or  when  subject  to 
mechanical  damage,  the  leads  shall  be 
run  "in  pipe." 

113.35-25  (g)  All  fittings  used  in  telegraph 
installations  shall  be  constructed  of 
bniss,  bronze,  or  other  corrosion-resistant 
matci'iiils. 

113.i^5-25  (h)  Positive  locking  d(>vices, 
such  )i.s  keys,  shidl  be  used  in  securing 
hiiridles  and  similar  j)n.rts  to  their  asso- 
ciated shafts  to  ensure  continuous  opera- 
tion of  llie  shaft  in  response  to  movement 
of  the  liandl(\ 

113.35-25  (i)  Transmitt.er  dials  shall  l)e 
junuiged  with  the  STOP  order  at  the  top 
vei'tJcal  posit, ion  of  the  operating  handh^. 
On  alieiMl  orders  the  o|)erat,ing  handle 
shidl  be  moved  toward  the  bow  of  the 
vessel  and  on  astern  orders  the  operating 
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handle  shall  be  moved  toward  the  stern 
of  the  vessel. 
113.35-25  (j)  Indicator  dials  shall  be  ar- 
ranged as  specified  for  transmitter  dials 
except  that  the  STOP  order  shall  be  at 
the  bottom  vertical  position  of  the  reply 
handle. 

113.35-25  (j)  (1)  Indicator  dials  on 
double-ended  vessels  shall  not  be 
marked  with  the  designations  AHEAD 
and  ASTERN,  but  the  reply  handle 
and  indicator  arrow  shall  point  in  the 
direction  in  which  it  is  desired  that 
the  engine  operate. 
113.35-30  Mechanical  engine  order  telegraph 
systems,  operation 

113.35-30  (a)  Where  more  than  one  trans- 
mitter, located  in  the  wheelhouse,  the 
wings  of  the  navigating  bridge,  and/or 
the  top  of  the  wheelhouse,  operate  a 
common  indicator  in  the  engine  room,  all 
the  transmitters  shall  be  mechanically 
interlocked  and  operate  in  synchronism. 
The  method  of  mechanical  interlocking 
shall  be  such  that  a  failure  of  the  trans- 
mission wire  or  chain  at  any  transmitter 
located  topside  will  not  interrupt  or  dis- 
able other  topside  transmitters. 
113.35-35  Mechanical  engine  order  telegraph 
systems,  application 

113.35-35  (a)  Mechanical  engine  order 
telegraph  systems  may  be  installed  on 
all  vessels  to  provide  the  communication 
required  by  this  subpart  where  the 
length  of  cables  or  other  mechanical 
limitations  will  not  prevent  the  efficient 
operation  of  the  system. 

113.35-40     Electric  engine  order  telegraph  sys- 
tems, general  requirements 

113.35-40  (a)  Electric  engine  order  tele- 
graph systems  shall  consist  of  trans- 
mitters and  indicators  electrically  con- 
nected to  each  other. 

113.35-40  (b)  Transmitters  and  indicators 
shall  be  provided  with  dials  divided  into 
sectors  or  divisions  with  the  various  en- 
gine orders  engraved  thereon. 

113.35-40  (c)  Rotation  of  the  transmitter 
handle  and  its  associated  pointer  shall 
drive  the  indicator  pointer  in  syn- 
chronism. The  mdicator  pointer,  always 
having  the  same  angular  position  as  the 
transmitter  handle,  shall  point  to  the 
order  corresponding  to  the  order  on  the 
transmitter. 

113.35-40  (d)  For  acknowledgment  of 
orders,  the  engine  room  indicator  shall 
be  equipped  with  a  handle  and  generator 
actuating  a  motor  and  pointer  on  the 
transmitter,  similar  to  the  facilities  pro- 
vided for  transmitting  orders. 


113.35-40  (e)  Audible  signals  associated 
with  the  system  shall  consist  of  a  vi- 
brating bell  at  each  instrument.  The 
vibrating  bell  at  both  transmitter  and 
indicator  shall  ring  continuously  at  all 
times  when  the  transmitter  arrow  and 
the  reply  arrow  do  not  point  to  the 
same  order. 

113.35-40  (f)  The  dials  of  transmitter  in- 
struments shall  be  illuminated  in  such 
a  manner  as  not  to  interfere  with  navi- 
gating the  vessel  at  night. 

113.35-40  (g)  Transmitter  and  indicator 
operating  handles  shall  be  of  substantial 
size  so  that  the  engine  order  may  be 
determined  from  a  distance. 

113.35-45     Electric  engine  order  telegraph  sys- 
tems, detail  requirements 

113.35-45  (a)  Telegraph  instruments  shall 
form  watertight  enclosures  for  the  elec- 
trical components. 
113.35-45  (b)  Materials  used  in  the  con- 
struction of  telegraph  instruments  shall 
be  corrosion-resistant. 
113.35-45  (c)  Transmitter  dials  shall  be  in 
accordance  with  Paragraph  113.35-25  (i). 
Indicator  dials  shall  be  in  accordance 
with  Paragraph  113.35-25  (j)  except 
that  the  "STOP"  order  may  be  at  the 
bottom  or  top  vertical  position  of  the 
reply  handle  to  suit  bulkhead  or  pedestal 
mounted  instruments,  respectively. 
113.35-45  (d)  Electric  cable  used  in  con- 
junction with  electric  telegraphs  shall  be 
leaded  and  armored,  or  impervious 
sheathed  and  armored  and  all  connection 
boxes  shall  be  of  watertight  construction. 
113.35-45  (e)  Each  system  shall  be  provid- 
ed with  an  alarm  which  automatically 
sounds  audibly  and  indicates  visually  in 
the  event  of  loss  of  potential  to  the 
system. 
113.35-45    (e)    (1)  This   alarm  shall  be 

located  in  the  wheelhouse. 
113.35-45  (e)  (2)  Means  shall  be  pro- 
vided to  silence  the  audible  signal. 
113.35-45  (e)  (3)  Where  the  super- 
visory power  supply  is  a  dry  cell 
battery  or  some  other  low  capacity 
source,  there  shall  be  no  electric  drain 
on  the  supervisory  power  supply  after 
the  audible  signal  has  been  silenced; 
the  visible  indication  may  be  ex- 
tinguished to  effect  this.  Upon  re- 
establishment  of  potential  to  the 
telegraph  system,  the  audible  signal 
shall  sound  again  until  the  alarm 
circuit  is  returned  to  normal  unless 
restoration  of  this  alarm  circuit  is 
effected  automatically. 
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113.35-50     Electric  ensine  order  telegraph  sys- 
tem, operation 

113.35-50  (a)  Where  more  than  one  trans- 
mitter, located  in  the  wheelhouse,  the 
wings  of  the  navigating  bridge,  and/or 
the  top  of  the  wheelhouse,  operate  a 
common  indicator  in  the  engine  room, 
all  the  transmitters  shall  operate  in 
synclironism .  This  requirement  shall 
be  applicable  both  to  the  transmitter 
handles  and  pointers  and  to  the  reply 
pointers.  The  method  of  interlocking, 
if  employed,  shall  comply  with  Para- 
graph 113.35-30  (a). 

113.35-50  (b)  Where  compliance  with 
Paragraph  113.35-50  (a)  of  this  section 
is  not  reasonable  nor  practicable,  a 
transmitter  transfer  control  system  may 
be  employed.  The  transmitter  transfer 
control  system  shall  be  arranged  so  that 
operation  of  a  transmitter  handle  of  one 
of  the  transmitters  automatically  con- 
nects that  instrument  electrically  to  the 
engine  room  indicator  and  simultane- 
ously disconnects  electrically  the  other 
transmitters.  The  reply  pointers  of  all 
transmitters  shall  operate  in  synchronism 
at  all  times. 

113.35-55     Electric  engine  order  telegraph  sys- 
tems, application 

113.35-55  (a)  Electric  engine  order  tele- 
graph systems  may  be  installed  on  aU 
vessels  to  provide  the  communication 
required  by  this  subpart  except  that 
passenger  vessels  of  20,000  gross  tons 
or  over  equipped  wTth  an  electric  engine 
order  telegraph  system  shall  be  provided 
with  a  stand-by  system,  either  electrical 
or  mechanical. 

113.35-90     Engine  order  telegraph  systems  for 
existing  vessels 

113.35-90  (a)  The  engine  order  telegraph 
installations  on  vessels  contracted  for 
prior  to  November  19,  1952  shall  meet 
the  r(!quirements  in  this  s(;ction. 

113.3.5-90  (b)  Existing  arrangements,  ma- 
terials, and  facilities  previou.sly  approved 
will  be  considered  satisfactory  so  long  as 
they  are  maintained  in  good  condition 
to  the  satisfaction  of  the  Officer  in 
Charge,  Marine  Inspection,  having  juris- 
diction. Minor  repairs  and  minor  alter- 
ations may  he  made  to  the  same  standard 
as  the  original  iriHtulIation. 

113.35-90  ((;)  All  new  itiHtallations  or  ma- 
jor replacements  shall  me(!t  the  applica- 
ble Bpecifieations  or  requirements  for 
new  vcsBcls. 


113.40    RUDDER   ANGLE    INDICATOR  SYS- 
TEMS 
113.40-1      Application 

113.40-1  (a),  The  provisions  of  this  subpart, 
with  the  exception  of  Section  113.40-90 
shall  apply  to  all  vessels  contracted  for 
on  or  after  November  19,  1952.  Vessels 
contracted  for  prior  to  November  19, 
1952  shall  meet  the  requirements  of 
Section  113.40-90. 

113.40-5     General  requirements 

113.40-5  (a)  Vessels  of  5,000  gross  tons  or 
over,  or  vessels  of  any  tonnage  certifi- 
cated to  carry  250  passengers  or  more, 
shall  be  provided  with  a  S3^stem,  either 
electrical  or  mechanical,  for  indicating  at 
each  power  steering  station  the  position 
of  the  rudder. 

113.40-10     Detail  requirements 

113.40-10  (a)  The  rudder  angle  indicator 
system  shall  consist  of  a  transmitter 
located  at  the  rudder  head  and  actuated 
by  movement  of  the  rudder,  the  angular 
movements  of  the  rudder  being  trans- 
mitted to  a  remote  indicator(s). 

113.40-10    (b)  The    indicator    instrument 

shall  consist  of  a  fixed  dial  with  angular 

positions  of  the  rudder  right  and  left  of 

an  amidship  position  indicated  thereon. 

Indications  of  rudder  angle  shall  be  by 

means  of  a  moving  pointer. 

113.40-10  (b)  (1)  The  movement  of  the 

indicator  pointer  shall  be   consistent 

with    the   movement   of   the   steering 

wheel  or  control. 

113.40-10  (c)  The  indicator(s)  shall  be  lo- 
cated in  direct  line  of  vision  of  the  helms- 
man and  shall  be  provided  with  dial  il- 
lumination in  such  a  manner  as  not  to 
interfere  with  navigating  the  vessel  at 
night. 

113.40-10  (d)  The  method  of  transmitting 
rudder  movement  between  the  trans- 
mitter and  the  indicator(s)  may  be  either 
by  self-synchronous  generator  and  mo- 
tor (s),  by  mechanical  telegraphs  or  by 
other  equivalent  means. 

113.40-10  (e)  The  electric  rudder  angle  in- 
dicator system  shall  comply  with  the  ap- 
plicable requirements  of  Sections  1 13.35- 
40  and  113.35  45. 

1 13.40-10  (f)   Mechanical  methods  of  trans- 
mitting rudder  angles  shall  l)e  in  accord- 
ance  wit;h    ai)prov(Hi    instnihition    draw- 
ings submitted  for  each  instidhition. 
1 1  3.40-90     Rudder  angle  indicator  systems  For 

existing  vessels 

11.'). 40  90  (a)  Rudder  angle  indicator  sys- 
tems on  vessels  contracted  for  prior  to 
November  19,  1952  shall  meet  the 
requirements  in  tliis  section. 
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113.40-90  (b)  Existing  arrangements,  mate- 
rials, and  facilities  previously  approved 
will  be  considered  satisfactory  so  long  as 
they  are  maintained  in  good  condition  to 
the  satisfaction  of  the  Officer  in  Charge, 
Marine  Inspection.  Minor  repairs  and 
minor  alterations  may  be  made  to  the 
same  standard  as  the  original  installation. 

113.40-90  (c)  All  new  installations  or  major 
replacements  shall  meet  the  applicable 
specifications  or  requirements  for  new 
vessels. 

113.45    REFRIGERATED     SPACES    ALARM 
SYSTEMS 

113.45-1      Application 

113.45-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section 
113.45-90,  shall  apply  to  all  vessels 
contracted  for  on  or  after  November  19, 
1952.  The  provisions  of  Section  113.45- 
90  shall  apply  to  all  vessels  contracted 
for  prior  to  November  19,  1952. 
113.45-5     General  requirements 

113.45-5  (a)  Each  refrigerated  space  accessi- 
ble to  ship's  personnel  during  a  voyage 
and  which  can  be  so  locked  from  the 
outside  that  it  cannot  be  opened  from 
the  inside  shall  be  fitted  with  an  alarm 
system  operated  from  within  each  refrig- 
erated space. 

113.45-5  (b)  The  alarm  system  may  be 
either  a  mechanical  pull  operating  a 
jingle  bell  or  an  electrical  push  button 
operating  a  vibrating  beU  or  other 
audible  device. 

113.45-5  (c)  The  mechanical  puH  or  elec- 
trical push  button  shall  be  located  at  the 
exit  from  the  refrigerated  compartment. 

113.45-5  (d)  The  audible  signal  shall  be 
located  where  a  person  is  regularly 
employed. 

113.45-5  (e)  Where  a  common  audible  sig- 
nal is  pro\'ided  for  more  than  one  lock- 
able  refrigerated  compartment,  an  an- 
nunciator shall  be  pro\'ided  to  locate  the 
compartment  from  which  the  signal  was 
initiated. 
113.45-90     Refrigerated  spaces  alarm  systems 

on  existing  vessels 

113.45-90  (a)  Refrigerated  spaces  alarm 
systems  on  vessels  contracted  for  prior  to 
November  19,  1952  shall  meet  the  re- 
quirements in  this  section. 

113.45-90  (b)  Existing  arrangements,  mate- 
rials, and  facilities  previously  approved 
will  be  considered  satisfactory  so  long  as 
they  are  maintained  in  good  condition  to 
the  satisfaction  of  the  Officer  in  Charge, 
Alarine  Inspection.  Minor  repairs  and 
minor  alterations  may  be  made  to  the 
same  standard  as  the  original  installation. 


113.45-90  (c)  All  new  installations  or 
major  replacements  shall  meet  the  appli- 
cable specifications  or  requirements  for 
new  vessels. 

113.50    EMERGENCY    LOUDSPEAKER    SYS- 
TEMS 
113.50-1      Application 

113.50-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section 
113.50-90,  shall  apply  to  all  ocean  and 
coastwise  passenger  vessels  contracted 
for  on  or  after  November  19,  1952. 
Ocean  and  coastwise  passenger  vessels 
contracted  for  prior  to  November  19, 
1952  shall  meet  the  requirements  of  Sec- 
tion 113.50-90. 
113.50-5     General  requirements 

113.50-5  (a)  All  ocean  and  coastwise  pas- 
senger vessels  certificated  to  carry  500  or 
more  persons,  including  officers  and 
crew,  and/or  all  passenger  vessels  whose 
lifeboats  are  stowed  more  than  100  feet 
from  the  navigating  bridge,  shall  be 
equipped  with  an  approved  loudspeaker 
system  which  will  enable  an  officer  on  the 
bridge  to  broadcast  separately  or  col- 
lectively to  the  stations  listed  in  this 
paragraph. 

113.50-5  (a)  (1)  Lifeboat  stations,  port. 
113.50-5  (a)  (2)  Lifeboat  stations,  star- 
board. 
113.50-5   (a)   (3)  Lifeboat  embarkation 

stations,  port. 
113.50-5   (a)    (4)  Lifeboat  embarkation 

stations,  starboard. 
113.50-5  (a)  (5)  Public  spaces  used  for 

passenger  assembly  stations. 
113.50-5  (a)  (6)  Crew  quarters. 

113.50-5  (b)  The  system  shall  be  con- 
trolled from  a  single  location  on  the 
navigating  bridge. 

113.50-5  (c)  Loudspeakers,  as  designated 
by  the  Commandant,  at  lifeboat  and  em- 
barkation stations  shall  be  arranged  for 
two-way  conversation  with  the  navigat- 
ing bridge. 

113.50-5  (d)     The  emergency  loudspeaker 
system  shall  be  of  a  type  approved  by  the 
Commandant. 
1 1 3.50-1 0     Power  supply 

113.50-10  (a)  The  loudspeaker  system 
shall  be  energized  from  the  source  of 
emergency  lighting  and  power  as  re- 
quired by  Subpart  112.15. 

1 13.50-10  (b)  Where  the  loudspeaker  sys- 
tem requires  a  power  supply  of  a  char- 
acter different  from  that  available  from 
the  temporary  source  of  emergency  light- 
ing and  power,  conversion  equipment  as 
required  by  Subpart  112.40  shall  be  pro- 
vided. 
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113.50-15     Location  oF  loudspeakers 
113.50-15  (a)  General 

113.50-15  (a)  (1)  Loudspeakers  shall  be 
located  with  due  regard  to  the  intended 
service  and  to  minimize  as  much  as 
possible  the  effects  of  feed-back  and 
other  interference. 

113.50-15  (a)  (2)  In  general,  loud- 
speakers on  open  decks  shall  be  di- 
rected toward  the  after  end  of  the 
vessel  and  outboard  by  an  angle  of 
approximately  15  degrees. 

1 1  3.50-1 5  (b)  Boat  deck  loudspeakers 

113.50-15  (b)  (1)  A  loudspeaker  shall  be 
located  at  each  lifeboat  handling  sta- 
tion. The  axis  of  the  loudspeaker  shall 
be  directed  aft  and  outboard  in  such  a 
manner  that  the  sound  level  at  the  life- 
boat handling  station  will  be  not  less 
than  the  levels  given  in  Table  113.50- 
15. 
1 1 3.50-1 5  (c)  Lifeboat  embarkation  and  pas- 
senger assembly  station  loudspeakers 
113.50-15  (c)  (1)  Loudspeakers  shall  be 
distributed  throughout  the  lifeboat 
embarkation  deck  and  locations,  des- 
ignated by  the  vessel's  station  bill  for 
the  assembly  of  passengers  in  an  emer- 
gency, in  such  number  as  to  provide  an 
even  distribution  of  sound  at  a  level 
not  less  than  that  specified  in  Table 
113.50-15.  An  even  distribution  of 
sound  level  is  considered  satisfied  if 
the  variation  does  not  exceed  plus  or 
minus  3  decibels. 
113.50-15  (d)  Crew  quarters'  loudspeakers 
1 13.50-15  (d)  (1)  Loudspeakers  shall  be 
distributed  in  passageways  throughout 
crew  quarters  in  such  number  as  to 
provide  a  sound  level  not  less  than  that 
specified  in  Table  113.50-15  in  each 
room  with  the  doors  closed. 

Table  113.50-1.5. — Minimum  sound  level  requirements 
for  loufhpenker  sijHlems 

[All  data  given  in  decibels] 
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113.50-20     Distribution  o(  cable  runs 

113.50-20  (a)  Cable  runs  to  the  different 
loudspeaker  groups  shall  be  as  widely 
separated  from  each  other  as  possible  to 
limit  the  extent  of  damage  to  the  system 
from  a  single  casualty.  In  addition,  the 
distribution  shall  be  such  that  a  casualty 
to  the  port  or  starboard  supplies  to  loud- 
speakers on  boat  and  embarkation  decks 
will  render  not  more  than  half  of  the 
loudspeakers  in  the  group  inoperative. 
This  may  be  accomplished  by  feeding  the 
loudspeakers  of  a  particular  group  alter- 
nately from  a  port  and  starboard  multi- 
conductor  cable. 

113.50-20  (b)  Cable  runs  shall,  where  pos- 
sible, be  located  in  passageways  and  shall 
avoid  staterooms,  lockers,  and  other 
enclosed  spaces. 

113.50-25     Type     of    cable     and     equipment 
enclosures 

113.50-25  (a)  All  cable  used  in  connection 
with  the  system  shall  be  lighting  and 
power  or  interior  communication  cable, 
either  leaded  and  armored  or  impervious 
sheathed  and  armored. 
113.50-25  (b)  All  junction  or  connection 
boxes  employed  in  the  distribution  sys- 
tem shall  be  of  watertight  construction. 
113.50-30     Shipboard  tests 

113.50-30  (a)  The  operation  of  the  system 
shall  be  observed  to  determine  that  voice 
reproduction  is  of  good  quality  and  in- 
telligibility of  a  high  order. 
113.50-30  (b)  Sound  levels  shall  be  meas- 
ured with  a  sound  level  meter  to  dem- 
onstrate that  the  levels  listed  in  Table 
113.50-15  are  met. 

113.50-30    (b)    (1)  Where    the    ground 
noise  level  with  the  vessel  under  way 
in  moderate  weather  is  in  excess  of  the 
values  listed  in  Table  113.50-15,  the 
signal   and    voice   levels   shall   be   in- 
creased   correspondingly   so   that   the 
differential  between  ground  noise  level 
and  the  signal  and  voi(;e  levels  sliall  be 
not  less  tlian  the  differential  given  in 
this  Table. 
11 3.50-30  ((•)    It  shall  be  demonstrated  that 
grounding  either  conductor  or  "short  ing" 
both  comluct-ors  to  any  one  lifeboat  sta- 
tion loudspeaker  or  to  an  enibaiUation 
deck  loiids[)('ak(>r  will  not  reduce  the  out- 
put of  any  one  of  the  remaining  loud- 
spcnkcis  hy  niore  than  3  decibels. 

113.50-35     Operation     of     emergency     loud- 
speaker systems 

1];}.50  :')5  (a)  'i'he  emergency  loudspeaker 
Hysteni  shall  Ix^  us(ul  at  tlu^  discretion  of 
tli(^   master  and   shall    function   entirely 
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independently  of  any  public  address  or 
music  disti'ibution  system. 

113.50-35  (b)  The  emergency  loudspeaker 
system  shall  not  be  used  for  entertain- 
ment purposes. 

113.50-35  (c)  The  complete  emergency 
loudspeaker  system  shall  be  given  an 
operating  test  at  least  once  every  week. 
These  tests  shall  be  made  by  a  licensed 
officer  and  the  condition  of  the  equip- 
ment entered  in  the  vessel's  log. 

113.50-35  (d)  Wlien  a  vessel  is  equipped 
with  a  public  address  or  music  distribu- 
tion system,  means  shall  be  provided 
adjacent  to  the  emergency  loudspeaker 
system  control  panel  to  silence  the  pub- 
lic address  or  music  distribution  sys- 
tems. 
113.50-90     Emergency  loudspeaker  systems  for 

existing  vessels 

11 3.50-90  (a)  Existing  vessels.  Emergency 
loudspeaker  systems  on  ocean  and  coast- 
wise passenger  vessels  contracted  for 
prior  to  November  19,  1952  shall  meet 
the  requirements  of  this  section. 

1 1  3.50-90  (b)   General  requirements 

113.50-90   (b)   (1)  All  passenger  vessels 
the  construction  of  which  was  begun 
prior   to  January   1,    1937,   on  which 
lifeboats   are  stowed   more   than    100 
feet  from  the  navigating  bridge,  and 
all  passenger  vessels  the  construction 
of  which  was  begun  prior  to  November 
19,  1952,  but  on  and  after  January  1, 
1937,  certificated  to  carry  1,000  per- 
sons or  more,   including  officers  and 
crew,  shall  be  equipped  with  a  loud- 
speaker system  which  shall  enable  an 
officer    on    the    bridge    to    broadcast 
separately  or  collectively  to  the  sta- 
tions listed  in  this  subparagraph. 
113.50-90    (b)    (1)    (i)  Lifeboat    sta- 
tions,   port    and    starboard.      (The 
deck  or  decks  on  which  lifeboats  are 
stowed    and   from   which    they   are 
launched.) 
113.50-90    (b)    (1)    (ii)  Embarkation 
deck,    port    and    starboard.      (The 
deck  or  decks,   designated  by  con- 
struction design  or  by  the  vessel's 
station  bill,  used  for  the  embarka- 
tion  of   passengers   and    crew   into 
lifeboats.     If  lifeboat   stations   are 
used  for  embarkation  purposes,  this 
requirement  will  be  omitted.) 
113.50-90  (b)   (1)   (iii)  Main  quarters 
for    crew.      (The    quarters    of    the 
emergency  squad,   deck  crew,   and 
stewards  assigned  to  passenger  quar- 
ters.) 


113.50-90  (b)  (1)  (iv)  Public  spaces. 
(The  spaces  designated  by  the  ves- 
sel's station  bill  where  passengers 
and  crew  are  to  assemble  in  an 
emergency.) 

113.50-90  (b)  (2)  The  Commandant 
may,  in  special  cases,  exempt  passen- 
ger vessels  the  construction  of  which 
was  begun  prior  to  January  1,  1937, 
having  a  small  number  of  especially 
accessible  lifeboats  stowed  more  than 
100  feet  from  the  bridge:  Provided, 
however,  That  no  such  vessel  certifi- 
cated to  carry  more  than  200  persons 
including  officers  and  crew  shall  be 
so  exempted. 

113.50-90  (b)  (3)  Details  of  the  system 
shall  be  in  general  agreement  with 
Sections  113.50-5  through  113.50-35 
insofar  as  is  reasonable  and  practi- 
cable. 

113.50-90  (b)  (4)  Existing  arrangements, 
materials,  and  facilities  previously 
approved,  but  not  meeting  the  appli- 
cable specifications  or  requirements  set 
forth  in  Sections  113.50-5  through 
113.50-35,  may  be  continued  in  service 
so  long  as  they  are  maintained  in  good 
condition  to  the  satisfaction  of  the 
Officer  in  Charge,  Marine  Inspection. 
Minor  repairs  and  minor  alterations 
may  be  made  to  the  same  standards  as 
the  original  installation  provided  that, 
in  no  case,  will  a  greater  departure 
from  the  standards  of  Sections  113.50- 
5  through  113.50-35  be  permitted  than 
presently  exist.  All  new  installations 
or  major  replacements  shall  meet  the 
applicable  specifications  or  require- 
ments for  new  vessels. 

113.55     NAVIGATION  LIGHTS 
113.55-1      Application 

113.55-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section 
113.55-90,  shall  apply  to  all  vessels  con- 
tracted for  on  or  after  November  19, 
1952.  Vessels  contracted  for  prior  to 
November  19,  1952  shall  meet  the  re- 
quirements of  Section  113.55-90. 

113.55-5     General  requirements 

113.55-5  (a)  The  general  requirements  for 
navigation  lights  are  contained  in  Part 
25  of  Subchapter  C  (Uninspected  Ves- 
sels), Part  77  of  vSubchapter  H  (Passen- 
ger Vessels),  and  Part  96  of  Subchapter 
I  (Cargo  and  Miscellaneous  Vessels)  of 
this  chapter. 

113.55-10     Construction  of  navigation  lights 

113.55-10  (a)  Navigation  lights  shall  be  of 
an  approved  t3rpe. 
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113.55-15     Installation  of  navigation  lights 

113.55-15  (a)  Navigation  lights  shall  be 
installed  in  such  a  manner  that  the  angles 
of  visibility  and  the  minimum  heights 
above  the  deck  required  by  the  applicable 
Pilot  Rules  will  be  assured. 

113.55-15  (b)  The  light  from  a  navigation 
light  shall  not  be  obscured  by  any  part  of 
the  vessel's  structure  or  rigging. 

113.55-15  (c)  Navigation  lights  shall  be 
wired,  by  means  of  a  short  length  of 
heavy  duty  portable  cable  to  a  water- 
tight receptacle  outlet  located  adjacent 
thereto.  Where  the  double  lens,  two- 
lamp  type  electric  navigation  light  is 
installed,  each  lamp  shall  be  connected 
to  its  branch  circuit  conductors  by  means 
of  a  separate  receptacle  outlet  as  indi- 
cated in  Figure  113.55-25  (b). 
113.55-20     Light  screens 

1 13.55-20  (a)  Light  screens  required  by  the 
Pilot  Rules  for  port  and  starboard  side 
lights  shall  be  painted  with  a  glossy 
black  paint  and  shall  project  not  less 
than  three  feet  forward  of  the  center  of 
the  light  source. 
113.55-25     Navigation  light  indicator  panel 

113.55-25  (a)  Vessels  of  1,600  gross  tons 
and  over  shall  be  provided  with  a  navi- 


gation light  indicator  panel  located  in 
the  wheclhouse  to  control  electric  side, 
masthead,  range,  and  stern  lights.  The 
panel  shall  provide  visible  and  audible 
indications  of  the  failure  of  any  of  the 
above  named  navigation  lights. 
113.55-25  (b)  Recommended  circuit  dia- 
grams for  navigation  light  indicator 
panels  are  shown  in  Figure  113.55-25  (b). 
Other  circuit  diagrams  may  be  submitted 
for  approval. 

1 1 3.55-90     Navigation  lights  for  existing  vessels 

113.55-90  (a)  Navigation  lights  on  vessels 
contracted  for  prior  to  November  19, 
1952  shall  meet  the  requirements  cov- 
ered in  this  section. 

113.55-90  (b)  Existing  arrangements,  ma 
terials,  and  facilities  previously  approved 
will  be  considered  satisfactory  so  long  as 
they  are  maintained  in  good  condition  to 
the  satisfaction  of  the  Officer  in  Charge, 
Marine  Inspection.  Minor  repairs  and 
minor  alterations  may  be  made  to  the 
same  standard  as  the  original  installa- 
tion. 

1 13.55-90  (c)  All  new  installations  or  major 
replacements  shall  meet  the  applicable 
specifications  or  recjuirements. 
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113.60    SIGNALING  LIGHTS 

113.60-1      Application 

113.60-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section 
113.60-90,  shall  apply  to  vessels  con- 
tracted for  on  or  after  November  19, 
1952.  Vessels  contracted  for  prior  to 
November  19,  1952  shall  meet  the  re- 
quirements of  Section  113.60-90. 

113.60-5     General  requirements 

113.60-5  (a)  All  vessels  of  over  150  gross 
tons,  when  engaged  in  international  voy- 
ages, shall  be  equipped  \vith  an  efficient 
daylight  signaling  light  of  the  type  cov- 
ered by  this  subpart. 

113.60-10     Detail  requirements 

1 13.60-10  (a)  The  signaling  light  shall  con- 
sist of  a  device  which  produces  a  narrow 
high-intensity  beam  of  light  suitable  for 
daylight  blinker  communication  at  speeds 
up  to  9  words  (180  dots  and/or  dashes) 
per  minute. 

113.60-10  (b)  The  axial  candlepower  of 
the  beam  shall  be  not  less  than  60,000 
candlepower.  The  beam  shall  have  a 
total  horizontal  and  vertical  divergence 
of  approximately  6  degrees.  This  diver- 
gence is  defined  as  the  angular  limits  of 
the  beam  where  the  candlepower  has 
fallen  to  one-tenth  of  the  axial  candle- 
power. 

113.60-10  (c)  In  addition  to  the  require- 
ments of  paragraph  (b)  of  this  section, 
the  candlepower  of  the  beam  in  every 
direction  \nthin  an  angle  of  0.7  degree 
from  the  axial  shall  be  not  less  than  50 
percent  of  the  axial  candlepower. 

113.60-10  (d)  The  signaling  light  shall  be 
fitted  with  a  suitable  sighting  arrange- 
ment capable  of  directing  the  beam  on 
to  the  receiving  station. 

113.60-10  (e)  Signaling  may  be  effected  by 
keying  the  current  through  the  lamp,  by 
movement  of  shutters,  or  by  other  ap- 
proved means. 

113.60-10  (f)  The  signaling  light  may  be 
either  a  fixed  unit  mounted  on  the  top 
of  the  wheelhouse,  a  semifixed  unit  with 
arrangements  for  quick  mounting  at 
either  ^\^ng  of  the  navigating  bridge,  or 
a  portable  unit. 

113.60-10  (g)  Fixed  or  semifixed  signaling 
lights  shall  be  energized  from  the  emer- 
gency lighting  and  power  system  as  re- 
quired by  Paragraph  112.15-5  (e)  of  this 
subchapter.  Portable  signaling  units 
shall  be  energized  from  a  self-contained 
storage  battery  capable  of  operating  the 
unit  2  hours  continuously  without  re- 
charging. 


113.60-90     Signaling  light  for  existing  vessels 

113.60-90  (a)  Signaling  lights  on  vessels 
contracted  for  prior  to  November  19, 
1952  shall  meet  the  requirements  in  this 
section. 

113.60-90  (b)  Ocean  and  coastwise  ships 
over  150  gross  tons  shall  be  equipped 
with  an  efficient  signaling  lamp.  This 
lamp  shall  be  permanently  fixed  above 
the  bridge  and  equipped  with  a  Fresnel 
lens  and  high-speed  bulb,  operated  by  a 
weatherproof  key,  fitted  with  a  suitable 
condenser.  The  lamp  shall  be  so  con- 
nected that  it  can  be  operated  from  the 
normal  source  of  ship's  cmrent,  the 
emergency  source,  and  other  emergency 
batteries  if  provided. 

113.60-90  (c)  Ex-isting  arrangements,  ma- 
terials, and  facilities  previously  approved 
will  be  considered  satisfactory  so  long  as 
they  are  maintained  in  good  condition 
and  meet  all  test  requirements  to  the 
satisfaction  of  the  Officer  in  Charge, 
Marine  Inspection,  having  jurisdiction. 
Minor  repairs  and  minor  alterations  may 
be  made  to  the  same  standard  as  the 
original  installation.  All  new  installa- 
tions or  major  replacements  shall  meet 
the  applicable  specifications  or  require- 
ments for  new  vessels. 

113.65    WHISTLE  OPERATORS 
113.65-1      Application 

113.65-1  (a)  The  provisions  of  this  sub- 
part, with  the  exception  of  Section 
113.65-90,  shall  apply  to  all  vessels  con- 
tracted for  on  or  after  November  19, 
1952.  Vessels  contracted  for  prior  to 
November  19,  1952  shall  meet  the  re- 
quirements of  Section  113.65-90. 
113.65-5     General  requirements 

113.65-5  (a)  The  general  requirements  for 
whistles,  sirens,  and  fog  horns  are  con- 
tamed  in  Part  26  of  Subchapter  C  (Unin- 
spected Vessels),  Part  77  of  Subchapter 
H  (Passenger  Vessels),  and  Part  96  of 
Subchapter  I  (Cargo  and  Miscellaneous 
Vessels),  of  this  chapter. 

113.65-5  Q))  The  mechanical  whistle  or 
siren  puU  leads  shall  be  as  direct  as  possi- 
ble and  amply  protected.  When  the 
leads  are  suspended  for  more  than  15 
feet,  they  should  be  supported  from  a 
corrosion-resistant  cable  with  suitable 
bearers.  The  system  shall  be  provided 
with  ample  corrosion-resistant  springs  to 
relieve  all  weight  on  the  lever  and  for  the 
proper  functioning  of  the  system. 

113.65-5  (c)  Materials  and  mechanical  de- 
tails shall  be  in  general  accordance  with 
the  requirements  for  mechanical  tele- 
graphs given  in  Section  1 13.35-25. 
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113.65-5  (d)  When  electrically  operated 
whistles  and  sirens  are  installed,  all 
parts  shall  be  independent  of  the  me- 
chanical system. 

113.65-5  (e)  Wlien  electrically  operated 
valves  for  whistles  or  shens  are  located 
more  than  5  feet  from  the  whistle,  an 
automatic  drain  feature  for  the  steam 
whistle  pipe  shall  be  installed. 

113.65-5  (f)  The  supply  for  an  electrically 
operated  whistle  or  siren  shall  be  from 
the  emergency  lighting  and  power  system 
as  required  by  Part  112  of  this  chapter. 

1 1 3.65-90    Whistle  operators  (or  existing  vessels 

113.65-90  (a)  Whistle  operators  on  ves- 
sels contracted  for  prior  to  November  19, 
1952  shall  meet  the  requirements  in  this 
section. 

113.65-90  (b)  Existing  arrangements,  ma- 
terials, and  facilities  previously  approved 
will  be  considered  satisfactory  so  long  as 
they  are  maintained  in  good  condition  to 
the  satisfaction  of  the  Officer  in  Charge, 
Marine  Inspection.  Minor  repairs  and 
minor  alterations  may  be  made  to  the 
same  standard  as  the  original  installa- 
tion. 

113.65-90  (c)  All  new  installations  or  ma- 
jor replacements  shall  meet  the  appli- 
cable specifications  or  requirements  for 
new  vessels. 

113.70    SMOKE  DETECTOR  SYSTEMS 

113.70-1      Application 

113.70-1  (a)  Where  a  smoke  detector  sys- 
tem is  installed,  the  provisions  of  this 
subpart,  with  the  exception  of  Section 
113.70-90,  shall  apply  to  all  installations 
contracted  for  on  or  after  November  19, 
1952.  Installations  contracted  for  prior 
to  November  19,  1952  shall  meet  the  re- 
quirements of  Section  1 1 3.70-90. 

113.70-1  (b)  For  the  vessels  on  which  a 
smoke  detector  system  is  required,  see 
Part  70  of  Subchapter  II  (Passenger  Ves- 
sclsj  of  (his  cliiiptcr. 

113.70-5     General  requirements 

113.70-5  (a)  'i'he  smoke  detector  control 
unit  shall  be  of  a  type  approved  by  the 
Commandant. 


113.70-5  (b)  All  electric  cable  installed  in 
conjunction  with  the  smoke  detector  sys- 
tem shall  be  lighting  and  power  or  in- 
terior communication  cable,  either  leaded 
and  armored  or  impervious  sheathed  and 
armored. 

113.70-5  (c)  Cable  runs  between  the 
smoke  detector  control  unit  and  the 
supply  switchboard  shall  be  as  direct  as 
possible  and  shall  avoid  staterooms, 
lockers,  and  other  enclosed  spaces  where 
the  cable  could  be  damaged  by  a  localized 
fire  or  by  other  causes. 
1 1 3.70-1 0     Power  supply 

113.70-10  (a)  On  vessels  fitted  with  an 
automatically  started  emergency  light- 
ing and  power  system,  the  smoke  de- 
tector system  shall  be  supplied  by  dupli- 
cate branch  circuits  from  the  emergency 
switchboard.  On  vessels  fitted  with  a 
temporary  source  of  emergency  lighting 
and  power,  the  duplicate  branch  circuits 
shall  be  connected  to  the  temporary 
emergency  source  of  supply. 

113.70-10  (b)  On  vessels  not  fitted  with 
an  automatically  started  emergency 
lighting  and  power  system,  the  smol^e  de- 
tector system  shall  be  supplied  from 
sources  as  directed  by  the  Commandant. 
113.70-90      Equipment    and     installations    on 

vessels  contracted  for  prior  to  November  19, 

1952 

113.70-90  (a)  Existing  arrangements,  ma- 
terials, and  facilities  previously  ap- 
proved, but  not  meeting  the  applicable 
specifications  or  requirements  set  forth 
in  Sections  113.70-5  and  113.70-10,  may 
be  continued  in  service  so  long  as  they 
are  maintained  in  good  condition  to  the 
satisfaction  of  the  Ofiicer  in  Charge,  Ma- 
rine Inspection.  Minor  repairs  and 
minor  alterations  may  be  made  to  the 
same  stanchuds  as  the  original  installa- 
tion: Provided,  That,  in  no  case,  will  a 
greater  departure  from  the  standards  of 
Sections  ]  13.70-5  and  113.70-10  be  i)er- 
mitted  than  presently  exist.  All  new  in- 
stalhitions  or  major  replncenients  shall 
meet  the  applicable  specifi(;ations  or  re- 
quirements for  new  vessels. 
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RIGHT  OF  APPEAL 


2.01     INSPECTING  AND  CERTIFICATING  OF 
VESSELS 
2.01-70     Appeals 

2.01-70  (a)  General.  Any  person  ag- 
grieved by  any  decision  or  action  of  the 
Officer  in  Charge,  Marine  Inspection, 
may  appeal  therefrom  to  the  Coast 
Guard  District  Commander  of  the  dis- 
trict in  which  the  action  or  decision  was 
made.  A  further  appeal  may  be  made 
to  the  Commandant,  U.  S.  Coast  Guard, 
from  the  decision  of  the  District  Com- 
mander. 

2.01-70  (b)      Time  Limits 

2.01-70  (b)  (1)  Appeals  from  decisions 
of  the  inspectors  or  the  Officer  in 
Charge,  ISIarine  Inspection,  to  the 
Coast    Guard    District    Commander, 


shall  be  made  in  writing  within  30  days 
after  the  decisions  or  actions  appealed 
from  shall  have  been  rendered  or 
taken.  Such  appeals  shall  set  forth 
the  requirements  appealed  from  and 
the  reasons  why  the  decision  or 
action  should  be  set  aside  or  revised. 
2.01-70  (b)  (2)  Appeals  from  the  de- 
cisions of  the  Coast  Guard  District 
Commander  to  the  Commandant  shaJl 
be  made  in  writing  within  30  days 
after  the  decisions  appealed  from  shall 
have  been  rendered. 

2.01-70  (c)  Decision  on  appeals.  Pend- 
ing the  determination  of  the  appeal,  the 
decision  of  the  Officer  in  Charge,  Marine 
Inspection,  shall  remain  in  effect.  The 
decision  of  the  Commandant  is  final. 
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Subpart  or  section 

Accessible,  definition  of 110. 15-85  (x) , 

110.15-85  (y) 
Accessibility: 

Inspection  for 111.05-10  (c)  (9) 

Of  apparatus 111.05-15  (c) 

Of  connection  boxes 111.60-10  (b)  (9) 

Of  electric  couplings 111.30-1  (b) 

Of  motor  controller  parts 111.45-1  (m) 

Of  motor  disconnect  switches 111.45-30  (p) 

Of  switchboard  mounted  equip- 
ment     111.35-25  (a), 

111.35-5  (c) 
Of  switches  and  circuit  breakers .    111.60-25  (a)  (6) 
Adjustable  speed  motors,  control- 
lers for 111.45-1  (g) 

Alarms: 

Electric  telegraph  power  failure,    113.35-45  (e) 
Fire    Detecting    System,    Auto- 
matic    113.10 

Fire,  Manual 113.15 

General 113.25 

Generator  neutral  overcurrent_   111.55-1  (h)  (1) 

Refrigerated  spaces 113.45-5 

Steering  gear 111.45-20  (h)  (5) 

Sprinkler  system 113.20 

Ambient  temperature.     See  Tem- 
perature. 

American  Bureau  of  Shipping 110.10-1  (a), 

110.15-170, 
111,05-10  (b), 
111.10-5  (a), 
111.10-15  (a), 
111.35-30  (a) 
American    Institute   of    Electrical 
Engineers: 
American    Standard    Definition 

of  Electrical  Terms,  ASA  C42.    110.10-1  (d)  (2) 
Standard     No.     45 — Recom- 
mended  Practice  for  Electri- 
callnstallations on  Shipboard.   110.10-1  (d)  (1), 

111.05-1, 
111.35-5  (b), 
111.35-10  (c), 
111.60-1  (h), 
111.90-15, 
111.90-20, 
111.90-25 
American  Standard  Definitions  of 

Electrical  Terms 110.10-1  (d)  (2) 

American  Standards  A-ssociation 
Safety    Code   for   Elevators, 
Dumbwaiters,    and    Escalators.   110.10-1  (g)  (1), 

111.65-20  (b) 
Ammeter: 

Definition  of 110.15-100  (c) 

For  battery  charger 112.  55-10  (a) 

For  generators 111.35-15    (b)    (2), 

111.35-15  (c)  (2) 
For     3-wire     generator     ground 

connection 111.55-1  (h)  (3) 

Generator,  connection  of 111.55-1  (g)  (2) 

Anesthetic     agents,     combustible, 

storage  of 111.65-5 

Appeal : 

Regarding  right  of Page  108 

Appliance: 

Definition  of 110.15-85  (v) 

Grounding  of 111.60-30  (a) 

In  hazardous  locations 111.60-40    (b)    (6), 

111.60-40  (c)  (4), 
111.60-40  (d)  (4) 
Overcurrent  protection  of 111.55-1  (b)  (8) 


Subpart  or  section 
Appliance — Continued 

Portable,  definition  of 110.15-85  (w) 

Portable,  in  pump  rooms 111.70-10  (b)  (4), 

111.70-90 

Receptacle  outlets  for 111.50-15  (f) 

Supply     from     lighting     panel- 
boards 111.50-20  (d) 

Appliance  branch  circuit: 

Definition  of 110.15-85  (q) 

Overcurrent  protection  of 111.55-1  (b)  (7) 

Apparatus  in  vicinity  of  magnetic 

compass 111.50-1  (f) 

Application: 

Of  Part  111 111.01-1 

Of  Part  112 112.01 

Of  Part  113 113.01 

Specific,  noted  in  text 111.05-5 

Approved,  definition  of 110.15-1 

Arcing  parts,  enclosure  of 111.55-10  (d)  (1) 

Arc  lamps: 

Application  of 111.60-35  (a)  (4) 

For  motion  picture  projectors.  _    111.65-15  (c) 
Armor,  cable: 

Electrically  continuous 111.60-10  (b)  (6) 

Grounding  of 111.60-10    (b)    (5), 

111.60-10  (a)  (2) 

In  corrosive  locations 111.60-1  (d)  (2) 

Armored  cable 111.60-1  (b)  (3)  (i) 

Assembly  areas  for  passengers: 

Emergency  lighting  of 112.15-1  (h) 

Emergency  loudspeaker  system 

coverage 111.50-5  (a)  (5), 

111.50-15  (c) 

Assignment  of  functions 110.01-5 

Attachment    plugs.      See    Recep- 
tacle outlets  and  plugs. 

Authority  for  regulations 110.01-10 

Automatic   fire   detecting   system. 
See    Fire    detecting    and    alarm 
system,  automatic. 

Automatic  restarting  of  motors 111.45-5  (o) 

Automatic  starter.    See  Starter. 
Automatic  transfer  equipment: 

Definition  of 110.15-185  (f)  (5) 

For     emergency     lighting     and 

power  system 1 12.20, 

112.25, 
112.30, 
112.40 
Auto-transformer  (s) : 

Circuits  derived  from 111.50-1  (b) 

For  electric-discharge  type  lamp 

fixtures 111.60-35  (g)  (5), 

111.60-35  (g)  (7) 

Starters 111.45-1  (p), 

110.15-35  (h) 
Back-up  circuit  breakers: 

Generator  circuit  breaker  used 

as 111.55-20  (b) 

Required 111.55-20  (a) 

Setting  of 111.55-20  (a) 

Basis  and  purpose  of  regulations..    110.01 

Battery,  dry  cell,  definition  of 110.15-50  (b) 

Battery,  storage: 

Arrangement  of  installation 111.15-5 

Conductors  to 111.15-20 

Definition  of 110.15-50  (a) 

Emergency      di&sel      generator 

starting 111.50-20  (e)  (2), 

112.15-5  (d), 
112.50-1,  112.55, 
111.05-10  (d)  (4) 
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Subpart  or  section 
Battery,  storage — Continued 

Emergency  lighting 112.15-5  (d), 

112.55, 

11 1.05-10  (d)  (4) 
Engine-starting,  use  of  one-wire 

system 111.50-20  (e)  (2) 

For  general  alarm  system 113.25-10  (a), 

113.25-15  (a) 

General  requirements  for 111.15-5 

In  pump  rooms 111.70-10  (b)  (2), 

111.70-90  (a)  (9) 

Overcurrent  protection  of 111.15-25, 

111.70-90  (a)  (9) 

Protection  from  corrosion 111.15-15 

Reverse  current  protection  for..    111.15-25 
Room,   Class  I  hazardous  loca- 
tion     111.60-40  (a)  (6) 

Testing  of 111.05-10  (d)  (4) 

Ventilation  for 111.15-10, 

111.70-90  (a)  (9) 
Bell(s): 

General  alarm  system 113.25-10  (c), 

113.25-15  (c) 

Bell  wire 111.60-1  (b)  (1)  (iv), 

111.60-1  (d)  (7), 
111.60-10  (b)  (11) 
Berth  lights: 

Construction  of 111.50-15  (c) 

Required 111.50-15  (b)  (4) 

Wiring  of 111.50-15  (c) 

Bilge  pump,  submersible: 

Source  of  power  for 111.65-25  (b)  (6), 

112.15-5  (g) 

Special  requirements  for 111.65-25 

When  required 11 1 .65-25  (a) 

Bilge  water,  protection  from 1 1 1.05-15  (b) 

Blinker  light.     See  Signaling  light. 
Boat  deck: 

Definition  of 110.15-5 

Emergency  lighting  of 112.05-15  (b), 

112.15-1  (h) 
Emergency  loudspeaker  system 

coverage  of 113.50-5  (a), 

113.50-15  (b) 
Boxes,    junction,    outlet,    or    con- 
nection: 

Accessibility  of 111.60-10  (b)  (9) 

At  outlets 111.60-15  (b) 

Cables  entering 1 11 .60- 1 5  (c) 

Construction  of 111.60-20  (f) 

Covers  for 111.60-15  (b) 

Degree  of  enclosure  of 11 1 .60-20  (c) 

For  emergency  loudspeaker  sys- 
tem     113.50-25  (b) 

For  engine  order  telegraph  sys- 
tem..  113.35-45  (d) 

For    fire    detecting    and    alarm 

system 1 13.10-5  (e), 

113.1 0-5  (f) 
For  general  alarm  system,  .  _  _      1 13.25-15  (rl) 
For  manual  fire  alarm  system  .  .      113.1 5-5  ((;), 

113.15-5  (f) 
For    sound    powered    telephone 

system    _    I  13.30-25  (h) 

For  Hf)rinkler  system 113.20-5  fd) 

Grounding  of I  I  1.60-20  (<]) 

III  liazarfloiiH  locations 111.60-40 

.Mounting  of      II  l.(;0-20  Crl) 

iVrir-trafioti  of  wallw  of  I  I  1.60-20  fc) 

Hizc  of,  miniriium  I  I  1.60-20  fb) 

Boxes,  outlet,  and  fittings: 

Hlan'larfl  for I  11.60-20  (f) 

F'lrancli  <irciiitH; 

AppliatK-r-.    Hoc  Applianw!  branch 

(■ir»-iiilH. 
Definition  of I  10.15-85  (ii) 


Branch  circuits — Continued 

Derived  from  auto-transformers_ 

For  general  alarm  bells 

For  watertight  doors 

Lighting.     See  Lighting  branch 
circuit 

Loads 

Location  of  overcurrent  devices 

in 

Motor.    See  Motor  branch  circuit. 
Steering  gear.    See  Steering  gear. 

Bulkhead  deck: 

Definition  of 

Emergency  plant  located  above. 

General   alarm    battery    located 

above 

Bulkheads,  cable  penetrations  of.. 

Bus  bars: 

Arrangement  of 

Current-carrying  capacity  of 

Demand  load  for 

Spacing  of 

Through  feed  loads 

Bushings,  cable 

Bus-tie  cables,  size  of 

Cable,  electric: 

Alternating-current,     installa- 
tion of 


Subpart  or  section 

111. .50-1  (b) 
113.25-10  (b) 
111.65-30  (d)  (3) 


111.50-20 
111.50-1     (f) 


110.15-10 
112.0.5-5  (b) 

113.25-10  (a)  (4) 
111.60-10  (b)  (4) 


111.35-5  (c) 
111.35-5  (b) 
111.35-5  (a) 
111.35-5  (d) 
111.50-1  (e) 
111.60-10  (b) 
111.50-20  (a) 


(4) 


Ambient  temperature  for- 

Applications 

Armor,  securing  of 

Banking  of 


Behind  paneling 

Behind  sheathing 

Bell  wire,  use  of 

Bends,  minimum  radii  of- 
Bushings  at  penetration. . 


Classes  of 

Classes  of  by  type  of  insulation. 

Classes  of  by  type  of  mechanical 

covering 

Closed  magnetic  paths  around.. 

Connections  to  terminal  parts.. 
Connectors 


Construction  of 

Continuous  throughout  length. 


Current-carrying  capacity. 

Definition  of    

Demand  factor  for 

l)(!signati()iis    

I'lnds,  sealing  of 


'liitoring  boxes  or  fittings 

''eedcrs,  location  of    

I'or  automatic  fire  detecting  and 

alarm  system 

'"or  (!n)(!rg(!iicy  loudspeaker  sys- 
tem   

''or  (iiigiiK!  order  I.eU^grapli    _ 
I'or  interior  comuinnication  ap- 

pural.uH 

'or  manual  fire  alarm  system 
''or  inotion  \nr.U\ro,  projcM-tors 
''or  power  and  liglit  ing  (circuits 
''f)r  Kuiokj;  detector  Hystetu 
''or    sound    powtsrcsd    telei)liriii(! 

Hystem 

'or  .sprinkler  system 


111.60-10  (a)  (2), 
111.60-10  (b)  (3) 
Table   111.60-1    (e) 

(1)  (i) 
111.60-1  (d) 
111.60-15  (c)  (2) 
Table  111.60-1    (e) 

(1)  (i) 
111.60-10  (b)  (9) 
111.60-10  (b)  (10) 
111.60-1  (d)  (7) 
111.60-10  (b)  (2) 
111.60-15  (c), 
111.60-10  (b)  (4) 
111.60-1  (b)  (1) 
111.60-1  (b)  (2) 

111.60-1  (b)  (3) 
111.60-10  la)  (2), 
111.60-10  (b)  (3) 
111.60-15  (e) 
111.60-15  (e), 
111.35-5  (c) 
111.60-1  (b) 
111.60-10  (a)  (1), 
111.60-15  (a) 
111.60-1  (p) 
110.15-15  (a)  (1) 
111.. 50-20 
110.15-15  (1)) 
111. 60-10  (b)  (n 
111.60-10  (a)  (I) 
111.60-15  (c) 
111.60-10  (b)  (8) 

113.10-5 

113.50-25  (a) 
113.35-45  (d) 

111.60-1  (d)  (5) 
1  1 3. 1 .5-5 
111.65-15  (b) 
111. 60- 1  ((!)  (4) 
113.70-5  (b) 

1  1 3.30-25  (h) 
113.20-5  (c) 
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Cable,  electric — Continued 

For  watertight  door  system 

Generator,  in  bilges 

Grounding  of  metallic  covering.. 

In  battery  rooms 

In  cofferdams 

In  corrosive  locations 

In  damp  or  wet  locations 

In  dry  locations 

In  hazardous  locations 

In  multiple 

In  oil  tanks 

In  parallel 

In  pump  rooms 

Inter-cabin  telephone  cable,  use 

of 

Interior    communication    cable, 

use  of 

Installation  of 

In  vicinity  of  magnetic  compass  _ 

Marking  of 

Mechanical  protection  of 

Penetrations 

Polaritv  identification  of  con- 
ductors  

Portable.     See  Cord,  flexible. 

Power  and  lighting,  use  of 

Propulsion,  splices  and  termi- 
nals  

Single  conductor 

Size  required 

Splicing  of 

Supports 

Symbols 

Temperature  limits  for 

Terms 

Testing  and  inspection  of 

Through  decks  and  bulkheads-  _ 

Transposing  of 

Types  of  insulation 

Types  of  mechanical  covering, . 
Uniform  size  throughout  length. 
Varnished-cambric    insulated 

minimum  wire  size 

Canopies,  fixture 

Carbon  dioxide  fire  extinguishing 
systems,     remote     stopping     of 

mechanical  ventilation 

Carpenter  shop 

Electrical  installation  in 

Hazardous  classification  of 

Cargo,  definition  of 

Cargo  vessel,  definition  of 

Carrying  capacity.     See   Current- 
carrying  capacity. 
Chart  room,  emergency  lighting  of. 


Subpart  or  seclipn 

11.65-30  (f) 
11.60-10  (b)  (7) 
11.60-10  (a)  (3), 
11.60-10  (a)  (2), 
11.60-10  (b)  (5) 
11.15-20 
11.60-10  (b)  (8), 
11.70 

11.60-1  (d)  (2) 
11.60-1  (d)  (1) 
11.60-1  (d)  (3) 
11.60-40  (b)   (10), 
11.60-40    (c)     (8), 
11.60-40  (d)  (8), 
11.70 

11.60-1  (e)  (2) 
11.60-10  (b)  (8) 
11.60-1  (e)  (2) 
11.70-10  (c)  (3), 
11.70-90 

11.60-1  (d)  (6) 

11.60-1  (d)  (5) 
11.60-10 
11.50-1  (f) 
11.60-1  (c) 
11.55-5  (a)  (4), 
11.60-10  (b)  (6) 
11.60-10    (a)    (4). 
11.60-10  (b)  (4) 

11.50-1  (c) 

11.60-1  (d)  (4) 

11.60-10  (a)  (1) 
11.60-10  (a)  (2), 
11.60-10  (b)  (3) 
11.60-1  (g), 
11.50-20, 
11.65-15  (b)  (2) 
11.60-10  (a)  (1), 
11.60-15  (d), 
11.60-15  (a) 
11.60-10  (b)  (2), 
11.60-10  (a)  (3), 
11.60-10  (a)  (1), 
11.60-10  (a)  (2) 
10.15-15 
11.60-1  (f) 
10.15-15 
11.05-10  (c)  (3) 
11.60-10  (b)  (4), 
11.60-10  (b)  (6) 
11.60-10    (a)    (2), 
11.60-10  (b)  (3) 
11.60-1  (b)  (2) 
11.60-1  (b)  (3) 
11.50-1  (e) 

11.60-1  (q) 
11.60-35  (c) 


11.50-5  (c) 

11.60-40 
11.60-40  (a)  (8) 
11.70-5 
10.15-190 


12.05-10  (b), 
12.15-1  (g) 


Siibpart  or  section 
Circuit: 

Battery,  engine  starting 111.50-20  (e)  (2) 

Branch.     See  Branch  circuit. 

Definition  of 110.15-85  (j) 

Demand     factor.     See     Circuit 

loads  and  demand  factor. 
Derived  from  auto-transformers.   111.50-1  (b) 
Feeder.     See  Feeder. 
Hull  return 


Lighting  branch.  See  Lighting 
branch  circuit. 

Loads.  See  Circuit  loads  and 
demand  factor. 

Motor  branch.  See  Branch  cir- 
cuit, motor. 

Overcurrent  protection  of 

Vital,  segregation  of 

Circuit  breaker(s): 

Accessibility  and  grouping  of 

As  a  motor  controller 

As  a  motor  controller  and  dis- 
connecting means 

As  a  motor  disconnecting  means 

As  a  switch 

Back-up 

Circuit  connections  to 

Construction  of 

Definition  of 

Door  interlocks 

Enclosure  of 

For  generator  protection 

Grounding  of  enclosure 

In  grounded  conductors 

In  hazardous  locations 

In  pump  rooms 

Inspection  of 

Interrupting  rating  of 

In  ungrounded  conductors 

Location  in  circuit 

Location  on  vessel 

Marking  of 

Method  of  operation 

Mounted  on  switchboards 

Motor  controller,  over  600  volts  . 

Mounting  of 

Nonautomatic  tripping  of,  defi- 
nition   

Xontamperable 

On  panelboards 

Rated  continuous  current,  defi- 
nition of 

Rated  interrupting  current,  defi- 
nition of 

Rated  interrupting  current  re- 
quired  

Rated  voltage  of,  definition 


111.50-20  (e)  (2), 
111.50-1  (a) 


11.55 

11.50-5  (a), 
11.50-5  (b) 

11.60-25  (a)  (6) 
11.45-35, 
11.45-1  (b)  (4) 

11.45-35, 
11.45-30  (1) 
11.45-30 
11.60-25  (a)  (7) 
11.55-20  (a), 
11.55-20  (b) 
11.35-10  (c), 
11.60-25  (a)  (5) 
11.55-15  (e), 
11.60-25  (b)  (1) 
10.15-185  (b)  (1) 
11.45-40  (c) 
11.55-10, 
11.60-25  (a)  (3) 
11.55-1  (h), 
11.55-1  (g) 
11.60-25  (a)  (8) 
11.60-25  (a)  (1), 
11.55-1  (f), 
11. .50-20  (a) 
11.60-40    (b)    (2), 
11.60-40  (c)  (1), 
11.60-40  (d)  (1), 
11.70 

11.70-10  (b)  (2), 
11.70-90 
11.05-10  (b)  (4), 
11.05-10  (b)  (8) 
11.55-15  (e)  (6), 
11.55-20 
11.55-1  (d) 
11.55-5  (a) 
11.60-25  (a)  (6), 
11.55-5  (b) 
11.55-15  (e)  (5) 
11.55-15  (e)  (1) 
11.35-10  (a), 
11.35-10  (b), 
11.55-15  (e)  (7) 
11.45-35 
11.55-15  (e)  (2) 

10.15-185  (b)  (5) 
11.55-15  (e)  (4) 
11.40-1  (g) 

10.15-185  (a)  (3) 

10.15-185  (b)  (2) 

1 1 .55-20 
10.15-185  (a)  (4) 
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Subpart  or  section 
Circuit  breaker(s) — Continued 

Rating  of,  as  motor  disconnect-    111.45-30 
Rating  or  setting: 

For  conductors 111.55-1  (b) 

For  motor  branch  circuits 111.45-20 

For  motor  feeders 111.45-25 

For  steering  gear 111.45-20  (h) 

Removal  from  front 111.55-15  (e)  (7) 

Reverse-power  tripping  of,  defi- 
nition     110.15-185  (b)  (3) 

Setting  of,  for  back-up  protection-  111.55-20  (a) 

Standard  for 110.10-1  (e)  (5), 

111.55-15  (e)  (6) 
Undervoltage   tripping   of,    defi- 
nition    110.15-185  (b)  (4) 

Circuit  loads  and  demand  factor: 

Appliance  branch  circuits 111.50-20  (c), 

111.55-1  (b)  (7) 

Bus-tie  cables 111.50-20  (a) 

Feeders,  galley 111.50-20  (a) 

Feeders,  lighting 111.50-20  (a) 

Feeders,  motors 111.50-20  (a) 

Generator  cables 111.50-20  (a) 

Grounded  neutral  of  dual  volt- 
age feeder 111.50-20  (a) 

Lighting  branch  circuit 111.50-20  (c) 

Motor  branch  circuit 111.50-20  (b) 

Steering  gear 111.50-5  (d) 

Class  A  insulation 111.05-30  (b) 

Class  B  insulation 111.05-30  (c) 

Class  C  insulation 111.05-30  (d) 

Class  H  insulation 111.05-30  (f) 

Class  O  insulation 111.05-30  (e) 

Clearances,  electrical: 

For  lifeboat  winch  components..    111.65-40  (d)  (2) 
For  lighting  fixtures  and  port- 
able lamps 111.60-35  (f)  (2) 

For  receptacle  outlets  and  plugs.    111.60-30  (1) 

For  snap  switches 111.60-25  (b)  (3) 

For  switchboards 111.35-25  (a), 

111.35-5  (d), 
111.35-1  (b), 
111.35-10  (a) 

For  terminal  blocks 111.60-15  (e)  (4) 

Coal  pulverizing  plant: 

P^lectrical  installation  for 111.60-40 

Hazardous  classification  of 111.60-40  (a)  (7) 

Coast  Guard  District  Commander, 

definition  of 110.15-20 

Coa.stwi.se,  definition  of 110.15-25 

(Jocoa    fiber,    combustible    flyings 
from.    See  Flyings,  combustible. 
Cofferdam  arc^: 

Definition  of 111 .70-5  (c) 

Electrical  installation  in 111  .60-40, 

111.70 
IlazardoiiH  classification  of.    .        111.60  40  (a)  (6), 

111.70 
Combustible  liquid,  definition  of..    11 1.70  5  (d) 

Commandant,  definition  of 110.15-30 

Comniunicalion  HyHtyf-ms: 

E8Hf!fitial  under  temporary  emer- 
gency conditions 112.15-1   (i) 

In  hazardous  locations _.    111.60  40  (b)  (0), 

111.60  40  (c)  (7), 
111.60  40  (d)  (7) 

In«ixclion  and  t<-Htiii«  of 111.05-10  (c)  (16) 

Hound  powrrred  tclfjjhoneH.     See 
Sf>nnd     powererl     telephone; 
HyHtem. 
Tel'-graph,    engine    order.     See 

Engine  orrl'T  t/'legra|>li. 
VoicJ!    tulxH.      B<;c    Voiw;   tulx; 
Hynlem. 
Compa»«,  gvro: 

Conimunlcation  for        ,    113.30  5(1)) 


Compass,  magnetic: 

Wiring  and  apparatus  in  vicin- 
ity of 

Connected  load,  definition  of 

Connectors: 

Cable  and  wire 

Standard  for 

Contactor: 

Definition  of 

On  switchboards 

Control  circuits,  motor: 

Accidental  grounds  on 

Overcurrent  protection  of 

Source  of  potential  for 

Switching  of 

Control  equipment  terms 

Controller,  electric: 

Basic  functions  of,  definition 

Definition  of 

Full  magnetic,  definition  of 

Manual,  definition  of 

Motor.     See  Motor  controller. 

Cord,  flexible: 

Application  of 

Conductor  size 


Construction  of 

Current-carrying  capacity 

Designations 

For  hard  service 

For  motion-picture  projector  _ 

In  damp  or  wet  locations 

In  dry  locations 

In  hazardous  locations 


Pull  at  terminals- 
Splices  in 

Standard  for 


Corrosion-resistant  material : 
Definition  of 

Required  for  lighting  fixtures 

Required  for  motor  controllers.  _ 

Required  for  parts 

Required  for  receptable  outlets 

and  plugs 

Recjuired    for    switchboard    and 

control-assembly  parts 

Required  for  switches 

Corrosion-resistant  finish: 

Definition  of 

Required  for  lighting  fixtures 

Re(|uired  for  motor  controllers.. 

Required  for  ])arts 

Required   for  receptacle  outlets 

and  plugs 

Rcquir(;d    for    switchboard    and 

control-assembly  parts 

Retiuircui  for  switches 

Corrosive  locations,  definition  of_- 

("otton,  combustible  (lyings  from. 
See  Flyings  combustible. 

("ouplings,  el(!cl-ric: 

Accessibility  for  repairs 

Ambient  temperature  for 


Control  of   . . 
Enclosure  of. 


Excitation  of 


IiiHtruments  for  . 

Insulation  of  windinga. 
NameplatcH  for 


Subpart  or  section 


111.50-1  (f) 
110.15-85  (a) 

111.60-15  (e) 
111.60-15  (e)  (3) 

110.15-35  (e) 
111.35-10  (b) 

111.45-10  (c) 
111.4.5-10  (b) 
111.45-10  (d) 
111.45-10  (e) 
110.15-35 

110.15-35  (b) 
110.15-35  (a) 
110.15-35  (d) 
110.15-35  (c) 


111.60-5  (b) 
111.60-5  (d), 
111.50-20  (c) 
111.60-5  (a) 
111.60-5  (c) 
110.15-15  (b)  (2) 
111.60-5  (b)  (3) 
111.65-15  (b)  (4) 
111.60-5  (b)  (1) 
111.60-5  (b)  (2) 
111.60-40  (b)  (7), 
111.60-40  (c)  (8), 
111.60-40  (d)  (8), 
111.70 
111.60-5  (f) 
111.60-5  (e) 
110.10-1  (e)  (10), 
111.60-5  (a) 

110.15-45 
111.60-35  (b)  (2) 
111.45-1  (1) 
111.05-15  (e) 

111.60-30  (k) 

111.35-1  (f) 
111.60-25  (b)  (4) 

110.1.5-40 
lll.()0-35  (b)  (2) 
111.45-1  (1) 
111.05-15  (e) 

111.00-30  (k) 

111.35-1  (f) 
lll.(i()-25  (b)  (4) 
11().1.')-115  (a) 


l/M)  \  (1)) 
1.10  30, 
1.30  1  (e) 
l.3.^)-25  (1) 
1.10-15  (g), 
!.;{()  1  (a) 
1. 10    10, 

iii.:5()  1  (c) 

111..%  25  (1) 
I  II.;{()    1   (a) 

iii,:io  1  (d) 
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Subpart  or  section 

Couplings,  electric — Continued 

Overcurrent,  protection  of 111.35-25  (1) 

Temperature  rise 111.1 0-30, 

111.30-1  (e) 

Ventilation  of 111.10-15  (g), 

111.30-1  (a) 

Crew  mess  room,  emergency  light- 
ing of - 112.15-1  (g) 

Crew  recreation  room,  emergency 

lighting  of 1    112.15-1  (g) 

Crew  spaces: 

Emergency  loudspeaker  system 

coverage  of 1 13.50-5  (a) 

Lighting  of 111.50-15  (b)  (1) 

Current-carrying  capacity: 

Demand,  for  circuits 111. 50-20 

Of  cable 111.50-1  (a), 

111.60-1  (e) 

Of  fixture  wire 111.60-5  (b)  (4) 

Of  portable  cords 111.60-5  (b)  (4) 

Dampers  in  ventilation  air  ducts __   111.10-15  (g)  (3) 

Damp  or  wet  locations,  definition 

of 110.15-115  (b) 

Decks,  cable  penetrations  of 111.60-10  (b)  (4) 

Definition  of  terms 110.15, 

111.70-5 

Demand  factor.     See  circuit  load 
and  demand  factor. 

Detecting,  fire.     See    Fire    detect- 
ing. 

Disconnecting  means: 

For  emergency  switchboard  bus 

tie 111.55-1  (h)  (4) 

For  motors  and  controllers 111. 45-30 

For  motor  and  controller  heater 

circuits 11 1.45-15 

For  motor-control  circuits 111.45-10  (d) 

For  overcurrent  devices 111.55-5  (c) 

Type   of,   for  motors  and  con- 
trollers    111.45-30  (b) 

Disinfecting   agents,    combustible, 

storage  of 111.65-5 

Distribution: 

Circuits    in     vicinity    of    mag- 
netic compass 111.50-1  (f) 

Connections   to   screw-shells   of 

lampholders 111.50-1  (d) 

For  fire  alarm  system,  manual. _   113.15-5 
For    fire    detecting    and    alarm 

system 113. 10-5 

For  lighting  branch  circuit 111.50-15 

For  lighting  feeders 111.50-10 

Frequency  of,  standard 111.05-25  (c) 

Fuel  oil  service  pumps 111.50-5  (e) 

General  requirements 111.50-1 

Polaritv    identification    of    con- 
ductors    111.50-1  (c) 

Segregation  of  vital  circuits 111.  50-5 

Steering  gear  circuits 111.50-5  (d) 

System  of 111.05-25  (a) 

Through  feed  arrangements 111.50-1  (e) 

Ventilation  systems 1 1 1.50-5  (c) 

Voltage  of-.l 111.05-25  (b) 

Distribution    panels.     See    Panel- 
boards. 

Door: 

Interlocks,  group  control  panels.    111.45-40  (c) 
Positioners    and    stops,     motor 

controllers 111.45-1  (j) 

Switchboard  hinged  panels 1 11.35-1  (c) 

Drainage: 

Of  pipe  for  cable  protection 111.60-10  (b)  (6) 

Of  totally  enclosed  lifeboat  winch 

equipment 111.65-40  (c)  (6) 

Of  voice  tubes 113.30-15  (e) 


Subpart  or  section 

Drawings: 

Number  of  copies  required 111.05-5  (c) 

Procedure  for  submittal  of 111 .05-5  (b) 

Required  for  new  construction.  _    111.05-5  (d), 

111.65-40  (g) 
Required  for  repairs  and  altera- 
tions     111.05-5  (e), 

111.65-40  (g) 

Drip-proof    equipment,    definition 

of 111.15-65  (c) 

Drip-proof  machine,  definition  of.    110.15-175  (i) 

Dry  cell,  definition  of 110.15-50  (b) 

Dry  locations,  definition  of 110.15-115  (c) 

Dumbwaiters.     See  Elevators. 

Edison-base  lampholders.  See 
Lampholders. 

Electric  air  heaters.  See  Heaters, 
air,  electric. 

Electric  clearances.  See  Clearances, 
electrical. 

Electrical  systems: 

General  considerations 111.05-15 

Protection  of 111.55-25 

Short-circuit  current,  calcula- 
tion of 111.55-20  (c) 

Electric  cable.  See  Cable,  elec- 
tric. 

Electric-Discharge  Lamp,  Stand- 
ard for  Accessory  Equipment..   110.10-1  (e)  (11), 

111.60-35  (g) 

Electric  Engine  Order  Telegraph. 
See  Engine  Order  Telegraph  Sys- 
tem, Electric  Type. 

Electric  lighting  fixture.  See 
Lighting  fixtures  and  portable 
lamps. 

Elevators,  Dumbwaiters,  and  Es- 

Safety  Code  for 110.10-1  (g)  (1) 

Special  requirements  for 111. 65-20 

Standard  for  Elevator  Electric 
Contacts  and  Elevator  Hoist- 
wav  Door  Interlocks IIO.IO-I  (e)  (12), 

111.65-20  (b) 
Embarkation  deck: 

Definition  of 110.15-55 

Emergency  lighting  of 112.05-15  (b), 

112.15-1  (h) 
Emergency  loudspeaker  system 

coverage  of 113.50-5  (a), 

113.50-15  (c) 
Emergency    lighting    and    power 
system: 
Alternating-current     temporary 

source 112. 40 

Automatic  system,  definition  of.    112.10-10 

Branch  circuits 111.50-15  (a)  (1) 

Classification  of  systems 112. 10 

Control  of  lights 112.05-10  (a), 

112.05-10  (b) 

Diesel  engine 112.50-1 

Diesel  starting  battery 112.50-1 

Distribution  panal 111.50-10  (d)  (2) 

111.50-10  (d)  (3) 

Emergency  loads,  final 112.15-5 

Emergency  loads,  temporary 112.15-1 

Final  source,  definition  of 112.10-20 

For  existing  vessels 112.90 

For  small  passenger  vessels 112.05-15 

General  requirements  for 1 12.05 

Generator 111  .10-20, 

111.10-15  (j), 

112.50-1 

Location  of  manual  control 112.35-5 

Location  of  plant  on  vessel 112.05-5  (b) 

Manually  started  system  loads.   112.15-15 
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Subpart  or  section 
Emergency    lighting     and    power 
system — Continued 

Manual  system,  definition 112. 10-5 

Marking  of  emergency  lights 112.05-10  (c) 

Operation  of  dual  source  system_  1 12.20 

Operation  of  manual  system 112.35 

Operation  of  single  source  auto- 
matic system 112.25, 

112.30 

Panel   distribution 111.50-10  (d)  (2), 

111.50-10  (d)  (3) 
Single    automatically-started 

source  loads 112.15-10 

Storage  battery,  capacity  of 112.55-15 

Storage  battery,  charging  of 112.55-10 

Storage  batterv,  general  require- 
ments    1 12.55-1 

Storage   battery,   maximum  ini- 
tial voltage 112.55-5 

Temporary  source,  definition  of-  112.10-15 

Test  switch 112.45-5 

Type  of  system  required 112.05-1, 

112.05-5, 
112.05-15 

Visible  running  indicator 112.45-1 

Emergency    lighting  feeders.     See 

Lighting  feeders. 
Emergency  lights: 

Continuous  lighting  of 112.05-10 

Inspection  of 111.05-10  (c)  (12) 

Marking  of 112.05-10  (c) 

Emergency  loudspeaker  system: 
Electric    cable,    distribution    of 

runs 1 13.50-20 

Electric  cable,  type  of 113.50-25 

Existing  vessel  requirements 113.50-90 

General  requirements  for 113.50-5 

Inspection  and  testing  of 113.50-30, 

111.05-10  (c)  (14) 

Location  of  loudspeakers 113.50-15 

Operation  of 113.50-35 

Power  supply  for 112.15-1  (k), 

113.50-10 
Emergency  power  room,  emergency 

lighting"  of 112.15-1  (g) 

Emergency  squad: 

Definition  of.. ...  110.15-60 

FJqnij)nient  locker,  communica- 
tion for 113.30-5  (d) 

Emergency     switch     for     lifeboat 

winche.sl 111.65-40 

Enclosed,  definition  of 110.15-65  (a) 

Enclosefi   .self-ventilated    machine, 

definition  of___  1 10.15-175  (c) 

Kriclo.s(;fi  s(!i)aratcly-vcntilated  ma- 

cliiiie,  definition  of        110.15-175  (d) 

Ericlosefl  spaces,  tank  vessels 111.70 

Enclosure  and  yirotriction: 

General  re(jnin!rrH;nt.s 111.05-15 

Of  (Mirnnif-carrviiig  f)arts- 111.50-1  (a) 

Of  electrical  (;fjiiip(n(!nt 111.05-15  (a) 

Of  el(!ctrical  eqiiij)rnent  exposed 

t,o  weather. I  I  1.05-15  (d) 

Of  elecl  ric  couplings  . .  Ill  .30- 1   (a) 

Of  generators I  I  1.05-15  (b), 

I  11.10-15  (g) 
()I  I  i f e bf>at  winch  auxiliary  eq uijj- 

ment 111.65-40  (d)  (1) 

Of  motors 111.05-15  (b), 

I  I  1 .25-30 

^>f  motor  controllefH..  I  I  1 .15-1  (i) 

Of  Kwitchl.oardH  .  .  Ill  .35-1   (c) 
pyiiKi'ie  order  U:\fu.ra]>h  HynU:tn: 

Electric  type,  application  of  1 13.35-55 

Electric  type,  audiblr;  Hinrials-  113.35-40  (e) 


SvJbpart  or  section 
Engine  order  telegraph  system — Con. 
Electric  type,   construction  and 

installation  of 113.35-45 

Electric  type,  dial  illumination.    113.35-40  (f) 
Electric   type,    general   require- 
ments     113.35-40 

Electric  type,  method  of  opera- 
tion    113.35-50 

Electric     type,     power     failure 

alarm 113.35-45  (e) 

Engine  gong  type,  application  of.   1 13.35-15 
Engine   gong   type,    general   re- 
quirements    113.35-10 

Existing  vessel  requirements 113.35-90 

General  requirements  for 113.35-5 

Mechanical  type,  application  of_    113.35-35 
Mechanical  type,  audible  signals.    113.35-20  (e) 
Mechanical    type,    construction 

and  installation  of 113.35-25 

Mechanical  type,  dial  illumina- 
tion  : 113.35-20  (f) 

Mechanical    type,     general    re- 
quirements     1 13.35-20 

Mechanical     type,     method     of 

operation 1 13.35-30 

Engine  room: 

Communication  required 113.30-5  (a) 

Emergency  lighting  of 112.15-1  (c) 

Lighting  df 111.50-10  (b), 

111.50-15  (a)  (2), 
111.50-15  (b)  (1) 
Equivalent: 

Conditions  under  which  equiva- 
lents mav  be  used 110.20-1 

Definition  of 110.15-70 

Escalators.     See  Elevators,  dumb- 
waiters, and  escalators. 
Escape  trunks,  emergency  lighting 

of 112.15-1  (d) 

Excelsior,  com.bustible  flyings  from. 
See  Flyings,  combustible. 

Exciter,  generator 111.10-10 

Existing  installations  and  systems: 

Electric  air  heaters 111.65-45  (c) 

Electrical  system  and  equipment 

general.  " 1 1 1 .90 

Emergency   lighting  and   power 

systems". 1 12.90 

Emergency  loudspeaker  systems   113.50-90 

Engine  order  telegraphs 1 13.35-90 

Kire-detecting  and  alarm  systems  113.10-90 
Fire-screen-door      holding      and 

nslease  systems 111.65-35  (c) 

General  alarm  systems 113.25-90 

Manual  fire-alarm  systems 113.15-90 

Navigation  lights 113.55-90 

On  tank  vessels 111.70-90 

Refrig(!rated  spaces  alarm  sys- 
tems     113.45-90 

Hu(i(i(\r  angle  indicator  systems.    1 13.40-90 

Signaling  lights 113.60-90 

Siriol<e-cl(!t(!ct<)r  systtims 1  13.70-90 

Sound-powered    t(!le])hon(!    sys- 
tems  113.30-90 

Sprinkler-alarm  systems 113.20-90 

Voice-(-iib(!  systcMns _^      _      113.30-90 

VVatcrtighl^i'ioor  systems 1  1 1  .()5-3()  (g) 

Whist  l(M)perators 113.65-90 

I'A-il:  lights: 

Const  ruction  of  II  1 .50-1  5  (d)  (2) 

inspection  of  111.05-10    (c)    (12) 

l{,e(|uire(L__  111.50-15    (d)    (1), 

I  12. 15- I   (e) 
Ex  plosion -proof  ('(luiiHiient: 

Definition  of 110.15-65  (e), 

111.60-40  (a)  (2) 
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Subpart  or  section 
Explosion-proof  equipment — Continued 

Minimize  need  for 111.60-40  (a)  (4) 

On  tank  vessels 111.70 

Requirements  for 111.60-40  (b) 

Explosion-proof    machine,    defini- 
tion of 110.15-175  (j), 

111.60-40  (a)  (2) 

Definition  of 110.15-85  (k) 

For  general-alarm  svstem 113.25-10  (b) 

For  watertight  doors 111.65-30  (d)  (2) 

Lighting.     See  Lighting  feeders. 

Motor,  demand  factor 111.50-20  (a) 

Motor,  overcurrent  protection  of-   111.45-25, 

111.45-35  (c), 
111.55-1  (b)  (5) 

Power,  definition  of 110.15-85  (m) 

Segregation  of  vital  feeders 111.50-5 

Ventilation  systems 111.50-5  (c) 

Ferry,  definition  of 110.15-75 

Fibers,    easily    combustible,    han- 
dling areas  for: 

Electrical  installation  in 111 .60-40 

Hazardous  classification  of 111.60-40  (a)  (8) 

Fire  alarm  system,  manual: 

Existing  vessel  requirements 113.15-90 

General  requirements  for 113. 15-5 

Inspection  and  testing  of 111.05-10  (c)  (15), 

1 11.05-10  (d)  (2) 

Fire  detecting  and  alarm  system, 
automatic: 

Existing  vessel  requirements 113.10-90 

General  requirements  for 1 13.10-5 

Inspection  and  testing  of 111.05-10  (c)   (15), 

111.05-10  (d)  (2) 

Fire  extinguishing  system  for  pro- 
pulsion equipment 111.10-15  (h) 

Fire  pumps,  emergency,  source  of 

power  for 112.15-5  (h) 

Fire     screen     door     holding     and 
release  svstem: 

Source  of  power  for 111.65-35    (d)    (6), 

112.15-1  (1) 
Special  requirements  for 111.65-35 

Fixture  wire.     See  Wire,  electric, 
fixture. 

Flash  point: 

Definition  of 110.15-80, 

111.70-5  (e) 
Of    fuel    for    emergency    diesel 

generator 112.50-1  (a) 

Flexible  cord.     See  Cord,  flexible. 

Floodlights 111.60-35 

Floodlights,  lifeboat.     See  Lifeboat 
floodlights. 

Fluorescent.  See  Electric  discharge. 

Flyings,    combustible,    handling 
areas  for: 

Electrical  installations  in 11 1 .60-40 

Hazardous  classification  of 111.60-40  (a)  (8) 

Freeboard  deck: 

Emergency  plant  located  above.   1 12.05-5  (b) 
General  alarm  batterv  located 

above I 113.25-10  (a)  (4) 

Frequency: 

Meter  required 111.35-15  (c)  (7) 

Standard 111.05-25  (c) 

Frequency  meter: 

Definition  of 110.15-100  (d) 

Required II1.35-I5  (c)  (7) 

Fuel-oil  service  pumps,  remote  con- 
trol of 111.50-5  (e) 

Fuse(s): 

Accessibility  of 111.55-10  (a) 

Accessible  from  front  of  switch- 
boards    111.35-10  (a) 


SvhpaTt  or  section 
Fuse(s) — Continued 

Cartridge  type 1 1 1.55-15  (c) 

Construction  of 111.55-15 

Current  rating  of,  definition 110.15-185  (c)  (3) 

Definition  of 110.15-185  (c)  (1) 

Disconnection  of 111.55-10  (c) 

Enclosure  of 111.55-10 

For  generator  protection 111.55-1  (g) 

For  motors 111.45-5  (i) 

For  steering  gear  branch  circuits.  Ill  .45-20  (h)  (4) 

In  grounded  conductor 111.45-5  (i), 

111.55-1  (f) 

In  hazardous  locations 111.15-5  (a), 

111.60-40  (b)  (2), 
111.60-40  (c)  (1), 
111.60-40  (d)  (1), 
111.70 

Inspection  of 111.05-10  (b)  (4), 

111.05-10  (b)  (8) 

Interrupting  rating  required 111.55-20 

Location  in  circuit 111.55-5  (a) 

Location  on  vessel 111.55-5  (b) 

Marking  of 111.55-15  (d) 

On  panelboards 111.40 

On  switchboards 111.35-10  (a) 

Plug  fuse,  edison-base  type 111.55-15  (a) 

Plug  fuse,  type  S 111.55-15  (b) 

Rating  of  for  conductors 111.45-20, 

111.55-1  (b) 
Rating    of   for   lighting   branch 

circuits 111.50-20  (c) 

Rating  of  for  motor  branch  cir- 
cuits      111 .45-20 

Rating  of  for  motor  feeders 111  .45-25 

Rating  of  for  motor  protection.    111.45-5 

Standard  for 110.10-1  (e)  (3), 

111.55-15  (d) 

Voltage  rating  of,  definition 110.15-185  (c)  (2) 

Galley,  emergency  lighting  of 112.15-1  (g) 

Gas  free,  definition  of 111.70-5  (f) 

Gasoline  in  self-propelled  vehicles 

being  transported 111.65-10 

General  alarm  system: 

Bells,  location  of 113.25-10  (c) 

Bells,  type  of 113.25-15  (c) 

Contact  maker 113.25-15  (b), 

113.25-20  (b), 
113.25-20  (c) 

Distribution  of 113.25-10  (b) 

Electric   cable  and  distribution 

fitting  for 113.25-15  (d) 

For  barges 113.25-25  (a) 

For  existing  vessels 113.25-90 

General  requirement  for 113.25-1 

Inspection  and  testing  of 111.05-10  (c)  (13) 

Marking  of  equipment 113.25-20 

Overcurrent  protection 113.25-10, 

113.25-15. 

Power  supply  for 113.25-10  (a), 

113.25-15  (a) 
General  use  switch.     See  Switch. 
Generator(s): 

Alarm,  neutral  overcurrent 111.55-1  (h)  (1) 

Ambient  temperature 111.10-30 

Ammeter  shunts,  location  of 111.55-1  (g)  (2) 

Cables,  in  bilges 111.60-10  (b)  (7) 

Cables,  size  of 111.50-20  (a) 

Circuit  breaker 111.55-1  (h) 

Circuit  breaker  as  backup 111.55-20  (b) 

Circulating  currents 111.10-15  (b) 

Connections 111.35-10  (c) 

Construction  of 111.10-15 

Emergency  diesel-engine-driven.   111.10-15  (j), 

111.10-20, 
112.50-1 
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Subpart  or  section 
Generator  (s)  — Continued 

Equalizer  bus 111.55-1  (h)  (2) 

Excitation  of 111.10-10 

Field  switch 111.35-15  (c)  (9) 

Fire  extinguishing 111.10-15  (h) 

Heaters  for 111.10-15  (c) 

Indicating  instruments  for 111.35-15 

In  hazardous  locations 111.60-40  (b)  (4), 

lll.G0-40(c)  (3), 
111.60-40  (d)  (3) 
Insulation,  dielectric  strength  of _  111.10-35 

Insulation  of  windings 111.10-15  (i) 

Lubrication 111.10-15  (j), 

112.50-1 

Nameplates 111.10-15  (e) 

Neutral,  grounding  of,  at  emer- 
gency switchboard 111.55-1  (h)  (4) 

Neutral,  grounding  of,  at  main 

switchboard 111.55-1  (h)  (3) 

Neutral,  overcurrent  alarm 111.55-1  (h)  (1) 

Number  required  and  size  for 

ships'  service 111.10-1  (b) 

Number  required  for  propulsion-    111.10-1  (a) 

Overcurrent  protection  of 111.55-1  (g), 

111.55-1  (h) 

Parallel  operation 111.10-25 

Prime  movers  for 111.10-5 

Protection  of 111.10-15  (g) 

Reverse  current  or  power  pro- 
tection    111.55-1  (g)  (2) 

Short-circuit    current,    calcula- 
tion of 111.55-20  (c) 

Temperature  detectors 111.10-15  (f) 

Temperature  rise 11 1.10-30 

Terminal  arrangement 111.10-15  (d) 

Tests 111.05-10(cj  (4), 

111.10-40 
Three-wire,  circuit  breaker  for.-    111.55-1  (h)  (1) 

Ventilation 111.10-15  (g) 

Voltage  regulations 111.10-20  (b), 

111.10-20  (c), 
111.35-15  (c) 
Grade : 

Combustible  liquid 111.70-5  (d) 

Inflammablo  liquid 111.70-5  (g) 

Grain,  bulk,  handling  areas  for: 

Electrical  installation  in 1 1 1.60-40 

Hazardous  classification  of 111.60-40  (a)  (7) 

Great  Lakes,  definition  of 111.15-90 

Ground,  definition  of -.    110.15-85  (d) 

Ground  current,  definition  of 110.1.5-85  (q) 

Grounded,  definition  of 110.15-85  (e) 

Grounded  conductor: 

Demand  load  for... 111.50-20  (a) 

Emergency  switchboard  bus-tie.    111.55-1  (h)  (4) 
Oijoning  of  by  motor  controller.    111.45-1  (d) 

Overcurrent  i)rotection  of 111.5.5-1  (f), 

111.55-1  (a), 
111.50-20  (a) 

Switchinnof 111.60-25  (a) 

Ground  iiiflication  (detection): 

Definition  of 1101.5-85  (i) 

Hequircd. 111.35-15  (b)  (7), 

111.35-15    (c)    (12) 
Grounding: 

Inspection  and  teHtiiig  for I  1 1.05    10  (c)  (W) 

Of  cable  metallic  covering I  1 1. CO   10  (a)  (2), 

111.60-10    (a)    (3), 
111.60-10    (b)    (.5) 
Of  equipment  in  hazardouR  loca- 
tions        111.60  40  (b)  (7), 

I  I  1.60  40  ((■)  (6), 

II  1.60  40  (c)  (8), 
I  I  1.60  40  fd)  (6) 

Of  motor  rontrollerB 1 1 1.45    I  (V.) 

Of  outlet  l>oxes 1 11.60-20  (d) 


Subpart  or  geclion 

Grounding — Continued 

Of  permanent  equipment 111.0.5-15(0  (1) 

Of  portable  equipment 111.60-30  (a) 

Of  standing  rigging 111.60-10  (b)  (12) 

Of   switch    and    circuit   breaker 

enclosure IIL  60-25  (a)  (8) 

Of  switchboard  mounted  appa- 
ratus    111.35-1  (j), 

111.3.5-25  (f) 
Of  3- wire  generator  neutral 111.55-1  (g) 

Grounded-return  circuit,  definition.  110.15-85  (f) 

Group  control  panels,  special  re- 
quirements for 111.45-40 

Gyrocompass.     See  Compass,  gyro. 

Hazardous  locations: 

Avoidance  of  locating  electrical 

equipment  in 111.60-40  (a), 

111.70 

Classes  and  Groups  of 111.60-40  (a) 

Wiring  methods  and  materials  in.    111.60-40, 

111.70 

Headquarters,  definition  of 110.15-95 

Heater  (s): 

Circuits  for,  motor  and  controller.   111.45-15 
For  motors  and  generators 111.10-15  (c) 

Heaters,    air,   electric,   special  re- 
quirements for 111.65-45 

Hemp,  combustible    flyings   from. 
See  Flyings,  combustible. 

Henequen,  combustible  flyings  from. 
See  Flyings,  combustible. 

Hospital    operating    rooms.     See 
Operating  rooms,  hospital. 

Hull  return  circuits 111.50-1  (a) 

Impedance  coils  in  hazardous  loca- 
tions     111.60-40  (b)  (3), 

111.60-40  (d)  (2). 

Indicating   instruments.     See    In- 
struments. 

Indicator  light  circuits,  motor 111.45-10 

Inspection.     See  Testing  and   In- 
spection. 

Inspector,  definition  of 110.15-120 

Instruments: 

Definition  of 110.15-100  (a) 

In  hazardous  locations 111.60-40  (b)  (1) 

Indicating,  definition  of 110.15-100  (b) 

Required  for  emergency  batterv 

charger \    1 12.55-10 

Required  for  switchboards 111.3.5-25  (f), 

111.35-15 
Shunt,  definition  of 110.1.5-100  (h) 

Insulating  materials,  classes  of 111  .05-30 

Insulation  resistance,  testing  of 111.05-10  (c)  (17), 

111.0.5-10  (o)  (7) 

Insulation  of  splices 1 1 1.60-15  (d) 

International  voyage,  definition  of.    110.15-105 

Isle,  combustible  flyings  from.     See 
Flyings,  combustible. 

Isolating  switch.     See  Switch,  iso- 
lating. 

.Junction    box.     See    Hoxes,    junc- 
tions, outlet,  or  coniujction. 

.Jut(!,     combustible     flyings    from. 
S(H!  Flyings,  combustible!. 

Kapok,   combustibUi  flyings  from. 
See  I'MyingH,  combiiHtible. 

Knife  switch.     Se(!  Switch,  knif(!. 

Lak(!s,  bays,  and  sotuids,  (Icfiiiition 

of I  10. 1.5-100 

Larnpholdc^r: 

Electrical  clc-aranc(!H  of  _ .  Ill  .()0-35  (f)  (2) 

For  |)ortabJ(!  lamps  in  hazardous 

locations 11 1.60-40  (d)  (5) 

Medium  ba»e  typo 111.60-36  (a)  (3) 
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Subpart  or  section 
Lampholder — Continued 

Mounting  of 111.60-35  (f)  (3) 

Polaritv  of  screw  shells 111.50-1  (d) 

Porcelain,  use  of 111.60-35  (f)  (1) 

Pull  chain  switched  tvpes 111.60-35  (a)  (2) 

Requirements  for 11 1 .60-35  (f ) 

Standard  for,  Edison-base  tvpe..   110.10-1  (e)  (7), 

111.60-35  (f)  (4) 
Standard  for,  Electric-Discharge- 
Lamp  Accessory  Equipment.-   110.10-1  (e)  (11), 

111.60-35  (g)  (7) 
Lamp,  oil,  storage  room  or  locker: 

Electrical  installation  in 111  .60-40 

Hazardous  classification  of 111.60-40  (a)  (6) 

Lamps,     portable.     See     Lighting 

fixtures  and  portable  lamps. 
Large  Air  Circuit  Breaker  Stand- 
ard    110.10-1  (c)  (1) 

Lifeboat  floodlights: 

Arrangement  of 111.50-15  (e)  (2), 

111.50-15  (a)  (3) 

Construction  of 111.50-15  (e)  (2) 

Control  of 112.05-10  (b) 

Emergency  supply  for 112.05-10  (b), 

112.15-1  (h), 
111.50-10  (d)  (3) 

Required 111.50-15  (e)  (1) 

Wiring  of 111.50-15  (e)  (2) 

Lifeboat  winches: 

Special  requirements  for 111.65-40 

Wiring  of 111.65-40  (f) 

Lighting  branch  circuits: 

Circuit  loads,  general 111  .50-20  (c)  (2) 

Circuit  loads,  polyphase  circuit.  111.50-20  (c)  (5) 
Circuit  loads,  30-ampere  circuit.  111.50-20  (c)  (4) 
Circuit  loads,  20-ampere  circuit.    111.50-20  (c)  (3) 

Definition  of 1 10.15-85  (p) 

Fixture    wire,    overcurrent   pro- 
tection of 111.50-20  (c)  (1) 

For  lifeboat  floodlights 111.50-15  (a)  (3) 

For  machinery  spaces 111.50-15  (a)  (2) 

For  passageways,  public  spaces, 

etc 111.50-15  (a)  (1) 

For  signaling  lamps 111.50-15  (a)  (4) 

Low  voltage  systems 111.50-20  (e) 

Minimum  wire  size  for 111.50-20  (c)  (1), 

111.50-20  (c)  (3), 
111.50-20  (c)  (4), 
1 1 1 .50-20  (e) 

Overcurrent  protection  of 111.55-1  (b)  (8) 

Polyphase  circuit,  limitation  in 

use  of 111.50-20  (c)  (5) 

Standard  voltage  of 1 1 1 .05-25  (b) 

Supplymg  appliances 111.50-20  (d) 

30-ampere  circuit,  limitation  in 

use  of 111.50-20  (c)  (4) 

20-ampere  circuit,  limitation  in 

use  of 111.50-20  (c)  (3) 

Lighting  feeders: 

Arrangement  of,  general 111.50-10  (a) 

Definition  of 110.15-85  (1) 

Demand  load  for 111.50-20  (a) 

For  cargo  spaces 111  .50-10  (c) 

Foremergencv  lighting 111.50-10  (a), 

111.50-10  (b), 
111.50-10  (d), 

For  machinery  spaces 111.50-10  (b) 

Lighting,  general  requirements  for: 

Artificial 111.50-15  (b)  (3) 

Berthlights 111.50-15  (b)  (4) 

Crew  spaces  and  work  spaces 111.50-15  (b)  (1) 

Exit  lights 111..50-15  (d) 

Lifeboat  floodlights 111.50-15  (e) 

Pilot  ladders 111.50-15  (g) 

Washrooms,  toilets,  etc 111.50-15  (b)  (2) 


Subpart  or  section 
Lighting     fixtures     and     portable 
lamps: 
Adjacent    to    combustible    ma- 
terials    111.60-35  (b)  (3), 

111.60-35  (c)  (4) 

Ambient  temperature  for 111.60-35  (c)  (2) 

Applications  of 111.60-35  (b) 

Arc  lamps,  use  of 111.60-35  (a)  (4) 

Berthlights 111.50-15  (c) 

Canopies 111.60-35  (c) 

Construction  of 111.50-15  (d), 

111.50-15  (c), 
111.50-15  (e), 
111.60-35  (a)  (5), 
111.60-35  (b)  (2), 
111.60-35  (c) 

Electric-discharge-lamp  type 11 1 .60-35  (g) 

Exit  lights 111.50-15  (d) 

General  requirements  for 111.50-15  (c), 

111.50-15  (d), 
111.50-15  (e), 
111.60-35  (a) 

Globes,  protection  of 111.60-35  (b)  (4) 

Grounding  of 111.60-35  (h) 

Guards  for 111.60-35  (b)  (4), 

111.60-40  (b)  (5), 
111.60-40    (c)     (5), 
111.60-40    (d)    (5), 
111.65-15    (b)    (5) 

In  corrosive  locations 111.60-35  (b)  (2) 

Li  damp  or  wet  locations 111.60-35    (b)    (1), 

111.60-35  (b)  (2) 

In  hazardous  locations 111.60-40    (b)    (5), 

111.60-40    (c)     (5), 
111.60-40    (d)    (5), 
111.70 
In    motion    picture    projection 

room 111.65-15  (b)  (5) 

In  tank  vessel  pump  rooms,  etc.    111.70 

Lampholders 111.60-35  (f) 

Lamps,    table,    desk,    or    floor, 

securing  of 111.60-35  (d)  (3) 

Lifeboat  floodlights 1 1 1 .  50- 1 5  (e) 

Mounting  of 111.50-15  (c), 

111.50-15  (d), 
111.50-15  (e), 
111.60-35  (d) 

Ptill  chain  switched  type 111.60-35  (a)  (2) 

Screw     shells     of     lampholders, 

circuit  connections  to 111.60-35  (e)  (8) 

Standard  for 110.10-1  (e)  (8), 

111.60-35  (a)  (5) 

Temperature  rise  of 11 1 .60-35  (c)  (2) , 

111.60-35  (e)  (1) 

Used  as  connection  box 111.60-35  (e)  (7) 

Voltage  for,  maximum 111.05-25  (b), 

111.60-35  (g)  (2) 

Wiring  of 111.50-15  (c), 

111.50-15  (d), 
111.50-15  Ce), 
111.60-5  (c), 
111.60-35  (e) 

Wiring  space 111.60-35  (c) 

Lantern,  safety 112.05-1  (a) 

Lighting  outlet,  definition  of 110.15-85  (s) 

Lighting,  standard  voltage  for 111.05-25  (b) 

Limit  switches  for  lifeboat  winches.   1 1 1 .65-40 
Liquefied  inflammable  gas,  defini- 
tion of 111.70-5  (h) 

Load  factor,  definition  of 110.15-85  (b) 

Also  see    Circuit    load    and  de- 
mand factor. 
Location  (s): 

Corrosive,  definition  of 110.15-115  (a) 

Damp  or  wet,  definition  of 110.15-115  (b) 
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Location(s) — Continued 

Dry,  definition  of 

In  sight  from  controller,  defini- 
tion   

Locking: 

Devices    on    switchboard    nuts 
and  connections 

Of  motor  disconnect  switches 

Of  panelboards 

Loran,  source  of  power  for 

Loudspeaker    system,    emergency. 
See      Emergency      loudspeaker 
sj-stem. 
Low  voltage  release: 

Definition  of 

For  motor  controllers 

Motor  loads,  limitation  of 

Low  voltage  protection : 

Definition  of 

For  motor  controllers 

Lubrication  of  generators 

Lugs,  cable 

Machinery,  electrical,  rotating, 
testing,  and  inspection  of 

Machinery  spaces,  emergency 
lighting  of 

Magnet,  fire  screen  door 

Magnetic  compass,  apparatus  and 
wiring  in  vicinity  of 

Manual  controller.  See  Motor 
controller,    manually    operated. 

Marine  Inspector,  definition  of 

Marking: 

Of  circuit  breakers 

Of  electric  cable 

Of  emergency  lighting  fixtures.. 

Of  fuses 

Of  general   alarm   system    com- 
ponents  

Of  snap  switches 

Master  switch.  See  Switch,  mas- 
ter. 

Mechanical  engine  order  tele- 
graph. See  Engine  order  tele- 
graph system,  mechanical  type. 

MeU^rs.    See  Instruments. 

Morse  light.     See  Signaling  light. 

Moss,  Spanish,  combustible  fly- 
ings from.  See  Flyings,  com- 
bustible. 

Motion  picture  projector  equip- 
ment. 

MotorCs): 

Ambient  temperature  for 

Circulating  currents 


Subpart  or  section 
110.15-115  (c) 
111.45-30  (n) 


111.35-5  (c) 
111.45-1  (e)  (1), 
111.45-30  (n) 
111.40-1  (c) 
112.15-5  (1) 


110.15-185  (d)  (9) 
111.45-1  (n) 
111.45-1  (n) 

110.15-185  (d)  (8) 
111.45-1  (n) 
111.10-15  (i) 
111.35-5  (c), 
111.60-15  (e) 

111.05-10  (c)    (5), 
111.05-10  (d)  (3) 


112.15-1  (c) 
111.65-35 

111.50-1  (f) 


110.15-120 

111.55-15  (e)  (5) 
111.60-1  (c) 
112.05-10  (c) 
111.55-15  (d) 

113.25-15  (b)  (4), 
113.25-20 
111.60-25  (b)  (3) 


ConHtruction  of. 


Control  circuitH,  overcurrent  pro- 
tect ion  of 

(Uirro.ui  rating  of 

J.>utv  cycle -- 

FerjflorH,  overcurrent  protection 

of.... 

Fire  extinguJHhing 


P'or  below  flffCk   UfC  .  -  .  . 

For  hazardoUH  localioiui. 


For  purnpn 

For  weather  deck  u«e. 


111.65-15 


11.25-10  (a) 
11.10-15  (b), 
n.25-1  (a) 
11.10-15, 
11.25-1  (a) 

11.45-10  (b) 
1].2.'->-35  (a) 
11.25-15  (a) 

11.4.5-25 
11.10-15  (h), 
11.2.5-1  (a) 
11.25-30  (d) 

111,25-30  (e), 

111,60  -10, 

II  1,70 

111.25-30  (b) 

1 1 1 .26-30  (c; 


Subpart  or  section 
M  otor  (s)  — Continued 

Heater     circuits,     disconnecting 

of 111.45-15 

Heaters  for 111.10-15  (c), 

111.25-1  (a) 

Insulation,  dielectric  strength  of_    111.25-20 

Insulation  of  windings 111.10-15  (i), 

111.2.5-1  (a) 

Lubrication  of 111.10-15  (j), 

111.2.5-1  (a) 

Nameplate 111.25-5 

Overcurrent   protection   by   de- 
vices other  than  fuses 111.45-5  (j) 

Overcurrent  protection  by  fuses.    111.45-5  (i) 

Overcurrent  protection  of 111.45-5 

Overcurrent    protection,    rating 

or  setting  of 111.45-5  (b)  (1), 

111.45-5  (b)  (2), 
111.45-5  (c), 
111.45-5  (d), 
111.45-5  (e), 
111.45-5  (f), 
111.45-5  (g), 
111.45-5  (p), 
111.45-20  (b) 

Protection  and  enclosure  of 111.10-15  (g), 

111.25-1  (a), 
111.25-30 

Steering  gear,  overcurrent  pro- 
tection of 111.45-5  (p) 

Steering  gear,  pilot  light 111.45-5  (p)  (1) 

Temperature  detectors 111.10-15  (f), 

111.25-1  (a) 

Temperature  rise 111.25-10  (a) 

Terminal  arrangement 111.25-1  (a), 

111.25-25 

Motorboat,  definition  of 110.15-125 

Motor  branch  circuit (s): 

Cable  size  for,  individual  motors.    111.50-20  (b)  (2), 
Table   111.45-20  (b3) 

Cable  size  for,  minimum 111.50-20  (b)  (1) 

Cable  size  for,  several  motors 111.50-20  (b)  (4) 

Cable    size    for,     wound    rotor 

secondary 111.50-20  (b)  (3) 

Definition  of 110.15-85  (o) 

For  watertight  doors 111.65-30  (d)  (3) 

General  requirements  for 111.45-20  (c) 

Overcurrent    device    as    discon- 
nect    111.45-30  (c) 

Overcurrent  protection  of .._    111.45-20  (b), 

111.45-20  (c), 
111.45-35  (c). 
Tables  111.45-20  (bl) 
to  (1)3) 

Several  motors  on 111.45-20  (c) 

Motor-circuit,  switch.     See  Switch, 

motor-circuit. 
Motor  cont.roll(!r(H): 

Accessibility  for  repairs 111.45-1  (m), 

111.45-40  (d) 

Accidental    grounds    in    remote 

cont,rol  circuits 111.45-10  (c) 

As  motor  running  protection 11 1.45-5  (1) 

Auto-Hlartcrs -    1 1 0. 1 .5-35  (g) , 

111,4.5-1  (p) 

Construct,ion  of 110,10-1  (e)  (4), 

111.15-1  (1), 
111.15-40  (b) 

Di,scoiiii(!ct,ing  means 111.45-30 

Door  iiit,(TlockH 111.15-40  (c) 

Door  niounl,(;(l  (!(|uipui(!nt     .  11  1.45-1  (j; 

Door  positioners  iind  st.oi)s,        _    111.15-1  (j) 

KndoHurc  of 111.45-1  (1), 

111.45-1  (1) 

1'"or  af  I  just  able-Hp(!(!{l  motors 111.45-1  (g) 

lor  lifeboat  winches 111.65-4P 
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Subpart  or  section 
Motor  controller (s) — Continued 

For  submersible  bilge  pumps 111.65-25  (b)  (5) 

General  requirements  for 111.45-1 

Grounding  of 111.45-1  (k) 

Group  control  panels 111 .45-40 

Heater  circuits 111.45-15 

In  hazardous  locations 111.60-40  (b)  (2), 

111.60-40  (e)  (1), 
111.60-40  (d)  (1), 
111.70 
Location  with  relation  to  motor 

and  driven  machinery 111.45-1  (e), 

111.65-25  (b)   (5) 

Low  voltage  protection 111.45-1  (.n) 

Low  voltage  release 111.45-1  (n) 

Low  voltage  release  loads,  limi- 
tation of 111.45-1  (n) 

Manuallv  operated 110.15-35  (c), 

111.45-1  (o), 
111.45-1  (p) 

Xameplates  for 111.45-1  (q), 

111.45-40  (e) 

Number  of  motors  served  by 111.45-1  (f) 

Number  of  poles  required 111.45-1  (c) 

Opening  of  grounded  conductor.    111.45-1  (d) 

Over  600  volts 111.45-35 

Rating  of 111.45-1  (b) 

Remote  control,  electrical  inter- 
lock and  indicator  circuits 111.45-10 

Speed  limiting  types  required 111.45-1  (h) 

Standard  for  Industrial  Control 

Equipment 110.10-1  (e)  (4), 

111.45-1  (1) 

Suitability  for  application 111.45-1  (a) 

Testing  and  inspection  of 111.05-10  (c)  (7) 

Wiring  diagram  of 111.45-1  (q) 

Motor  fuel,  highly  volatile,  carried 

in  vehicles 111.65-10 

Nameplates: 

For  circuits 111.35-1  (h), 

111.40-1  (i), 
111.45-40  (e) 

For  electric  couphngs 111.30-1  (d) 

For  emergency  lights 112.05-10  (c) 

For  generators 111.10-15  (e) 

For  group  control  panels 111.45-40  (e) 

For  motor  controllers 111.45-1  (q) 

For  motors 111 .25-5 

For  switchboards 111.35-1  (h) 

For  voice  tubes 113.30-15  (g) 

National  Electrical  Code,  The 110.10-1  (b)  (1), 

111.25-5  (b)  (6), 
111.65-5  (b) 
National  Electrical  Manufacturers 
Assn . : 
Large    Circuit    Breaker    Stand- 
ard   


National  Fire  Protection  Associa- 
tion: 
Recommended      Safe      Practice 
for    Hospital    and    Operating 
Rooms 

The  National  Electrical  Code 


110.10-1  (c)  (1), 
111.55-15  (e)  (6) 


110.10-1  (b)   (2), 
111.65-5  (b) 
110.10-1  (b)  (1), 
111.25-5  (b)  (6), 
111.65-5  (b) 


Navigating     instruments,      emer- 
gency lighting  of 112.05-10  (b) 

Navigation  lights: 

Circuits,  overcurrent  protection 

of 111.55-1  (b)  (9) 

Construction  of 113.55-10 

Existing  vessels 113.55-90 

General  requirements 113.55-5 

Indicator  panel 113.55-25 


Navigation  lights — Continued 

Installation  of 

Light  screen 

Source  of  power  for 

Wiring  of 

Non-automatic     tripping,     defini- 
of 

Nonwatertight  equipment,   defini- 
tion of 

Normally     open     and     normally 
closed,  definition  of 

Oakum,  combustible  flyings  from. 
See  Flyings,  combustible. 

Ocean,  definition  of 

Officer  in   Charge,   marine  inspec- 
tion, definition 

Oil,  cargo,  pump  room: 

Electrical  installation  in 

Hazardous  classification  of 


Open  machine,  definition  of 

Operating  room,  hospital: 

Electrical  installation  in 

Hazardous  classification  of 

Recommended  Safe  Practice  for. 

Outlet: 

Definition  of 

Lighting,  definition  of 

Receptacle.     See         Receptacle 
outlet. 

Outlet  box: 

Cable  entering 

Construction  of 

For  corrosive  locations 

For  damp  or  wet  locations 

General  requirements 

Minimum  size  of 

Mounting  and  grounding  of 

Penetration  of  walls 

Required  of  each  outlet 

Overcurrent  protection: 

Automatic  resetting  of 

Definition  of 

General  requirements  for 

Of  appliance  branch  circuits 

Of  conductors 

Of  emergency  switchboard  neu- 
tral bus  tie 

Of  equalizer  bus 

Of  fixture  wire  and  flexible  cord. 
Of  general  alarm  system 


Of  grounded  conductors. 


Subpart  or  section 

113.55-15 
113.55-20 
112.15-1  (b) 
113.55-15  (c) 

110.15-185   (b)    (5) 

110.15-65  (b) 

110.15-35  (k) 

110.15-130 

110.15-135 

111.60-40, 
111.70 

111.60-40  (a)  (6), 
111.70 
110.15-175  (e) 

111.65-5 
111.60-40  (a)  (6) 
110.10-1  (b)  (2), 
111.65-5  (b) 

110.15-85  (r) 
110.15-85  (s) 


Of  lighting  branch  circuits. 
Of  motor  branch  circuits... 


Of  motor  control  circuits. 
Of  motor  feeders 


Of  motor  indicator  light  circuits. 

Of  motor  remote  control,  elec- 
trical interlock,  or  indicator 
circuits 


11.60-15  (c) 
11.60-20  (f) 
11.60-20  (f) 
11.60-20  (c) 
11.60-20 
11.60-20  (b) 
11.60-20  (d) 
11.60-20  (e) 
11.60-15  (b) 

11.45-5  (o) 
10.15-35  (i) 
11.55-1  (a) 
11.55-1  (b)  (7) 
11.55-1  (b) 


11.55- 
11.55- 
11.55- 
13.25- 
13.25- 
13.25- 
11.55- 
11.55- 
11.55- 
11.55- 
11.45- 
11.45- 
11.45- 
11.55- 
11.65- 
11.45- 
11.55- 
11.45- 
11.45- 
11.55- 
11.65- 
11.45- 
11.55- 


-1  (h)  (4) 
■1  (h)  (2) 
-1  (b)  (3) 
-10, 
-15, 
-20 

-1  (a), 
-1  (d), 
-1  (f) 
-1  (b)  (8) 
-5, 
-20, 

-35  (c), 
-1  (b)  (4), 
-30  (e) 
-10  (b), 
-1  (b)  (6) 
-25, 

-35  (c), 
-1  (b)  (5), 
-30  (e) 
-10  (b), 
■1  (b)  (6) 


11.45-10, 
11.55-1  (b)  (6) 
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Subpart  or  section 
Overcurrent  protection — Continued 

Of  motors 111.45-5, 

111.45-35  (b), 
111.55-1  (e), 
111.55-1  (f) 
Of  motors,  number  of  conductors 

disconnected  bv 111 .45-5  (i) , 

111.45-5  (j), 
111.45-5  (k) 

Of  navigation  light  circuits 111.55-1  (b)  (9) 

Of  propulsion  circuits 111.35-25  (j), 

111.55-1  (i) 

Of  ship's  service  generator 111.55-1  (g) 

Of  steering  gear  motor 111.45-5  (p) 

Of  steering  gear   motor  branch 

circuit 111.45-20  (h), 

111.55-1  (b)  (10) 

Of  storage  battery 111.15-25 

Of  switchboard  instrument  cir- 
cuits     111.35-1  (i) 

Of  3-wire  generator  neutral 111.55-1  (h)  (1) 

Of  watertight  door  circuits 111.65-30  (e) 

Overcurrent   protection,   in   which 
conductors: 
For  emergency  switchboard  bus 

tie 111 

For  motor  branch  circuits,  over 

600  volts 111 

For    motor    feeders,    over    600 

volts 111 

For  motor  protection 111 

111 
111 
For  motor  protection,  over  600 

vohs 111 

For  ship's  service  generator 111 

For  3-wire  generator  neutral 111 

For  2-wire  branch  circuits 111 

General  requirement 111 

111 
111 
Overcurrent  protective  devices; 
Circuit    breakers.     See    Circuit 

breakers. 
Construction  and  use  of 


55-1  (h)  (4) 

45-35  (c) 

45-35  (c) 
45-5  (i), 
45-5  (j), 
55-1  (e) 

45-35  (b) 
55-1  (g) 
55-1  (h)  (1) 
55-1  (d) 
55-1  (a), 
55-1  (b), 
55-1  (d) 


Disconnecting  of 

Enclosure  of 

Fuses.     See  Fuses. 
In     motion    picture 

rooms 

Location  in  circuit.. 
Location  on  vessel .. 


Ill 
113 
111, 
111 


55-15, 
25-15  (d)  (4) 
55-10  (c) 
55-10 


projection 


Th(!rrnal  overload  relays,  limita- 
tion in  use  of -- 

Overload  i)rotection.    See  Overcur- 
rent protection. 

Overload  relay: 

Drfiiiilion  of 


111 
111 
111 
111 


.65-15  (b)  (7) 
.55-5  (a) 
.55-5  (b), 
.70 


111.55-1  (c) 


LimilationH  in  use  of _ 

Paint  room  or  locker: 

lilfctritral  Inst  allal  ion  in.     

HazarfloiiH  cla.sHification  of 

PanelboarflfM): 

Ah  motor  (liMconnect 

CoriHt  ruction  of 

Direct  ory 

KncloHure  of 

For  cmcrKcncy  lighting 

lor  (/I'lif-rul  iijiirrii  HyxtCm - 


1.5-35  (j), 
15-185  (d)  (3) 
55-1  (e) 

,(;0-'10 
.60-40  (a)  (6) 

45-30  (m) 
,40-1  (e) 
,40-1  (!) 
,40-1  (b), 
,40-1  (('.) 
.W-IO  (<\)  (2) 
r>()-\()  (<\)  Ci) 
25-10  0,), 
,26-20  (a) 


SiUipart  or  ted  ion 
Panelboard(s) — Continued 

For  watertight  doors 111.65-30  (d)  (1) 

Fuses,    location    of   relative    to 

switches 111.40-1  (h) 

Inspection  and  test  of 111.0.5-10  (c)  (10) 

Location  of 111.40-1  (a), 

111.65-30  (d), 
113.25-10  (b)  (3), 
111.70 

Number  of  overcurrent  devices 

on 111.40-1  (g) 

Requirements  for,  general 111.40-1 

Safetv  type 111.40-1  (d) 

Standard  for 110.10-1  (e)  (6), 

111.40-1  (f) 

Switching,  devices 111.40-1  (f) 

Through  feed  arrangements 111.50-1  (e) 

Pantry,  emergency  lighting  of 112.15-1  (g) 

Parallel  operation  of  generators, __    111.10-25 
Passageways,    emergencv    lighting 

of ■ 112.15-1  (d) 

Passenger: 

Definition  of 1 10. 15-140 

Vessel,  definition  of 110.15-190 

Peak  load,  definition  of 110.15-85  (c) 

Pilot  ladder,  lighting  of 111.50-15  (g) 

Pilot  rules,  definition  of 110.15-150 

Pipes  for  cable  protection,  drainage 

of 111.60-10  (b)  (6) 

Plans.     See  Drawings. 
Plug  (plug  adaptor).     See  Recep- 
tacle   outlets    and    attachment 

plugs. 
Plug,  attachment.     See  Receptacle 

outlets  and  attachment  plugs. 
Polariry: 

Identification  of  conductors 111.50-1  (c) 

Of  screw  shells  of  lampholders.-    111.50-1  (d) 
Poles,  number  required: 

For  branch  circuit  switch  or  cir- 
cuit breaker 111.40-1  (f) 

For    feeder    switch     or    circuit 

breaker 111.40-1  (f) 

For  generator  disconnect 111.35-15  (b)(1), 

111.35-15  (c)  (1) 

For  motor  controllers 111.45-1  (c) 

For  motor  disconnect 111.45-30  (i) 

Port  able  appliance.    See  Appliance, 

portable. 
Portable  cords,  electric.    See  Cords, 

tiexible. 
Power  factor  meter,  definition  of._    110.15-100  (e) 
Power  feeder.     See  Feeder,  power. 

Power,  standard  frequency  for 1 1 1.05-25  (c) 

Power,  standard  voltage  for 1 1  1.05-25  (b) 

Primary  cell,  dt^finit-ion  of 110.15  50  (c) 

Prime  movers  for  generators 1 1 1 .10-5, 

111.35-15  (c)  (5) 
Projection    room    and    equipment, 

Miotiou  picture 111.65-15 

Propulsion: 

Circuits,  overcurrent  protection 

of 111.35-25  (j), 

111.55-1  (i) 

Control.     See  Switchboards. 

Kngine,  definition  of 110.15-155 

(iciK^rator.     Scu;  (lerusrator. 

.Motor.     S(!e  Motor. 

.Multiple  units,  cutting  out .. .        111.35  25  (!) 

Power  r(^(|uir(!ments.  111.10    I   (a) 

Voltage  of,  maximutn  111.05  25  (b) 

rrotecldd  machine,  definition  of        110.15    175  (h) 
I'rotecl  ion.         Se(!    I'Inclosure   and 

prolccl  ion. 
PuhIi       button      switclies.        See 

Switches. 
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Subpart  or  section 

Qualified  person,  definition  of 110.15-160 

Radar  plan  position,  indicator: 

Communication  for 1 13.30-5  (c) 

Source  of  power  for 112.15-5  (m) 

Radio  direction  finder: 

Communication  for 1 13.35-5  (e) 

Source  of  power  for 112.15-5  (k) 

Radio  installation: 

Communication  for 113.30-5  (e) 

Source  of  power  for 112.15-5  (j) 

Rating: 

Interrupting,  of  circuit  breakers.    111.55-15  (e)  (6) 
Of  local  firescreen  door  controL-    111.65-35  (d)  (4) 
Of   motor   branch    circuit    over- 
current  devices 111.45-20 

Of  motor  controllers 111.45-1  (b) 

Of    motor    feeder    overcurrent 

devices 111  .45-25 

Of  motor  overcurrent  devices 111  .45-5 

Of     steering     gear     overcurrent 

devices HI .45-5  (p) , 

111.45-20  (h) 
Rayon,  combustible  flyings  from. 

See  Flyings,  combustible. 
Receptacle  outlets  and  attachment 
plugs; 
Attachment  plug  as  motor  dis- 
connect     111.45-30  (g) 

Attachment   plug   as   controller 

for  motor 111.45-1  (b)  (3) 

Attachment  plug,  definition  of..   110.15-85  (u) 

Construction  of 111.60-30  (k), 

111.60-30  (m) 

Definition  of 110.15-85  (t), 

110.15-85  (u) 

Demand  load  for 111.50-20  (c)  (2) 

Electrical  clearances  for 111.60-30  (1) 

Female  tvpe 111.60-20  (h) 

For  lifeboat  battery  charging.. _    111.60-20  (i) 

Grounding  type  required 111.60-30  (a) 

Grounding   type  to  reject  non- 
grounding  plugs 111.60-30  (c) 

In  damp  or  wet  locations 111.60-30  (d), 

111.60-30  (e), 
111.60-30  (k) 

In  hazardous  locations 111.60-40  (b)  (8), 

111.60-40  (c)  (6), 
111.60-40  (d)  (6) 
In    locations    accessible   to    un- 
qualified persons 111.60-30  (g) 

In  locations  exposed  to  weather.   111.60-30  (f), 

111.60-30  (k) 

Xon-grounding  types 111.60-30  (b) 

Outlets  required 111.50-15  (f) 

Requirements  for 111.60-30 

Standard  for 110.10-1  (e)  (9), 

111.60-30  (m) 
Recognized  Classification  Societv, 

definition  of ".    110.15-170 

Recommended  Practice  for  Elec- 
trical Installations  On  Ship- 
board, AIEE  Xo.  45 110.10-1  (d)  (1), 

111.05-1, 
111.35-5  (b), 
111.35-10  (c), 
111.60-1  (b), 
111.90-15, 
111.90-20, 
111.90-25 


Recommended    Safe    Practice    for 
Hospital  Operating  Rooms 

Rectifiers  in  hazardous  locations. . 


110.10-1  (b)  (2), 
111.65-5  (b) 
111.60-40  (b)  (1) 


Subpart  or  section 
Reference  specifications,  standards, 
and  codes: 

Copies  of 110-10-5 

List  of 110.10 

Refrigerated  spaces  alarm  system: 

Existing  vessels 113.45-90 

General  requirements 113.45-5 

Regarding  right  of  appeal Page  108 

Regulations: 

Application  of,  general 110.05-1 

Application  of,  specific 1 10.05-5 

Assignment  of  functions 110.01-5 

Authority  for 110.01-10 

Basis  and  purpose  of 110.01-1 

Exemptions  from 110.01-10  (f) 

Regulator : 

Definition  of 110.15-185  (e)  (1) 

Enclosure  of 111.35-10  (a) 

Generator  voltage 110.15-185  (e)   (2), 

111.10-20  (b), 
111.10-20  (c), 
111.35-15  (c)    (11) 
Relav : 

Current,  definition  of 110.15-185  (d)  (2) 

Definition  of 110.15-185  (d)  (1) 

Ground    detecting,    for    propul- 
sion     111.35-25  (j) 

In  hazardous  locations 111.60-40  (b)  (1), 

111.60-40  (c)  (1), 
111.60-40  (d)  (1), 
111.70 

Instantaneous,  definition  of 110.15-185  (d)  (5) 

Inverse  time,  definition  of 110.15-185  (d)  (6) 

On  switchboards 111.35-10  (b) 

Overcurrent,  disconnecting  of  _  .    111.55-10  (c) 

Overcurrent,  for  motors 111.45-5, 

111.45-5  (m), 
111.45-5  (n), 
111.45-5  (o) 
Overcurrent    protection,    defini- 
tion of 110.15-185  (d)  (7) 

Overload,  definition  of 110.15-35  (j), 

110.15-185  (d)  (3) 
Overspeed  protection,  definition 

of 110.15-185  (d)  (10) 

Phase  unbalance,  for  propulsion.   111.35-25  (j) 

Reverse  current 111.15-25, 

111.55-1  (g)  (2) 

Undervoltage  protection 110.15-185  (d)  (8), 

111.45-1  (n) 

Undervoltage  release 110.15-185  (d)  (9), 

111.45-1  (n) 

Voltage,  definition  of 110.15-185  (d)  (4) 

Release,  fire  screen  door.     See  Fire 
screen  door  holding  and  release 
system. 
Remote  control: 

Circuits,  motor  control 111.45-10 

Of  fuel  oil  service  pumps 111.50-5   (e) 

Of  submersible  bilge  pumps 111.65-25  (b)  (5) 

Of  ventilation  systems 111.50-5   (c) 

Repairs  and  alterations: 

Drawings  required  for 111 .05-5  (e) , 

111.65-40  (g) 

Inspection  of 111.05-10  (f) 

Resistors  in  hazardous  locations..    111.60-40  (b)  (3), 

111.60-40  (c)  (2), 
111.60-40  (d)  (2), 
111.70 


Reverse-current     tripping. 
Reverse-power  tripping. 

Reverse-power  tripping: 

Definition  of 

Of  battery  charging  circuits 
Of  generators 


See 


110.15-185  (b)  (3) 
111.15-25 
111.15-25, 
111.55-1  (g)  (2) 
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Subpart  or  section 
Rheostat,  generator: 

Mounting  of 111.35-10  (a) 

Required 111.35-15  (b)  (5), 

111.35-15  (c)  (8) 
Rigging,  standing,  grounding  of__.    111.60-10  (b)  (12) 

Rivers,  definition  of 110.15-165 

Rudder  angle  indicator  system: 

Construction  and  installation  of.    113.40-10 

General  requirement  for 113.40-5 

Existing  vessels 113.40-90 

Rules  for  the  classification  and 
Construction  of  Steel  Vessels. 
See  American  Bureau  of  Ship- 
ping. 
Safety  Code  for  Elevators,  Dumb- 
waiters, and  Escalators 110.10-1  (g)  (1), 

111.65-20  (b) 
Sawdust,  combustible  flyings  from. 
See  Flvings,  combustible. 

Sealing  compound 111.60-40  (b)  (10) 

Seals,  cable  and  wire,  in  hazardous 

locations 111.60-40  (b)  (7), 

111.60-40  (b)  (10), 
111.60-40  (c)  (8), 
111.60-40  (d)  (8) 
Self-ventilated  machine,  definition 

of 110.15-175  (a) 

Separatelv  ventilated  machine,  defi- 
nition of 110.15-175  (b) 

Shore  connection  voltmeter 111.35-15  (b)  (3), 

111.35-15  (b)  (4), 
111.35-15  (c)  (3) 
Short  circuit  current: 

Calculation  of 111.55-20  (c) 

Protection  against 111.55-25 

Short  international  voyage,  defini- 
tion of 110.15-180 

Should,  meaning  of 111.01-5 

Signaling  equipment  in  hazardous 

locations 111.60-40  (b)  (9), 

111.60-40  (c)  (7), 
111.60-40  (d)  (7) 
Signaling  light: 

Existing  vessels 113.60-90 

General  requirements 113.60-5 

Source  of  power  for 112.15-5  (e) 

Supplv  circuit  for 111.50-10  (d)  (2), 

11 1.50- 10(d)  (3), 
111.50-15  (a)  (4) 
Siren.     See  Whistle. 
Sisal,    combustible    flyings    from. 

See  Flyings,  combustible. 
Smoke  detector  system: 

Existing  ve.s.sels 113.70-90 

General  requirements 113.70-5 

Source  of  i>ower  for 112.15-1  (in) 

Soldering  lugs: 

fJenr-ral  rc-f|uirements I  11.60-15  (e) 

()u  swit chboards Ill  .35-5  (c) 

Standard  for. 11  1.60-15  (e)  (3) 

S^jiind  level: 

For  emergency  loudspeaker  svs- 

tem 1        1  13.50-15 

For  general  alarm  system II  3.25-10  (c) 

Sound  powered  telephone  system: 

Aiixiliarv  sonnd  Hignal  for.._  I  13.30-25  ^0 

Jiooi h  for .    II .{ .30-25  (d) 

(k»fintnictioii  of I  l.'{  30-25 

P^xixiiiig  vcHHels. I  i:'i  30-90 

GeiM-ral  requirements  for  I  1 3. .'{0-5 

Htatioii  eiiclfjMure  I  I.',  :{()-25  (b), 

1 1:{  :50  25  (c) 

wiring  of 113:50-25  (g), 

113.30-25  (h), 
1)3.30-25  (i; 


Spacing,     electrical.     See     Clear- 
ance, electrical. 
Special  provisions: 

For  installations  of  equipment 
made  during  the  Unlimited 
National  Emergency  declared 
by  the  President  on  Mav  27, 

1941 : 

For  tank  vessels 

For  vessels  acquired  or  docu- 
mented under  the  act  of  June 
6,  1941 

Specifications    for    Electrical     In- 
stallations on  Merchant  Vessels. 

Speed  of  motors,  limiting  of 

Splices  and  taps: 

General  requirements 

In  lighting  fixtures 

In  seal  fittings 

Splicing  connectors,  fixtures 

Spraytight  test 

Sprinkler  system,  automatic: 

Existing  vessel  requirements 

General  requirements 

Stairways,  emergency  lighting  of__ 

Standard  for: 

Attachment  Plugs  and  Recep- 
tacles   

Branch-Circuit  and  Service  Cir- 
cuit Breakers 


Subpart  or  section 


Edison-Base  Lampholders- 


Electric-Discharge-Lamp  Acce.s- 
sory  Equipment 

Electric  Lighting  Fixtures 

Elevator  Electric  Contacts  and 
Elevator  Hoistway  Door  In- 
terlocks  

En  closed  Switches 

Flexible  Cord  and  Fixture  Wire_ 

Fuses 

Industrial  Control  Equipment.. 
Knife  Switches 


110.25-5 
111.70 


110.25-1 

110.10-1     (f)     (1) 
111.45-1  (h) 

111.60-15  (d) 
111.60-35  (e)  (6) 
111.60-40  (b)  (10) 
111.60-15  (e) 
111.65-40  (e) 

113.20-90 
113.20-5 
112.15-1  (d) 


110.10-1  (e)  (9), 
111.60-30  (a)  (13) 

110.10-1  (e)  (5), 
111.55-15  (e)  (6) 
110.10-1  (e)  (7), 
111.60-35  (f)  (4) 

110.10-1  (e)  (11), 
111.60-35  (g) 
110.10-1  (e)  (8), 
111.60-35  (a)  (5) 


Outlet  Boxes  and  Fittings. 
Panelboards 


Portabh"  I'^lcctric  Lamps. 
Snap  Switches 


Wire  (yonnectors  and  Soldering 
Lugs    _. 

Staiuliiig  rigging,  groiuidiiig  of 

Slarlcr: 

Aiitoiiinlic,  definition  of    _    

Autolninsformer,  definition  of.  . 

Definition  of 

Motor.     See  Motor  controller. 

Steering  g(!ar: 

Hrancli  circuit-,  alarm 

Hnmcli  cir(;uit-,  cai)acit-y  of 

Branch     circuit:,     (li'.y'ivc.d     from 

(iniergency  Hwil.(tli board 
Branch  circiuii,,  number  r(^((uir(!d. 
Branch  circuit,  transHir  panel - 


110.10-1  (e)  (12), 
111.65-20  (b) 
110.10-1  (e)  (16), 
111.60-25  (b)  (4) 
110.10-1  (e)  (10), 
1 1 1 .60-5  (a) 
110.10-1  (e)  f3), 
111.55-15  (d) 
110.10-1  (e)  (4), 
111.4.5-1  (1) 
110.10-1  (e)  (2), 

I  I  1  .()0-25  (ti)  (9) 
1 1 1  .()0-20  (f) 
no.  10-1  (e)  (6), 

I I  1.40-1  (e) 
lll).l()-l  (e)  (13), 
111.60-35  (a)  (5) 
110.10-1  (e)  (1), 
111.60-25  (b)  (3) 

111.60-15  (e)  (3) 
111.60-10  (b)  (12) 

I  10.15-35  (g) 
I  IO.I.'i-35  (h) 
I  10.15-35  (f) 


1 1  1.45-20  (h)  (5) 

I  II. .50-5  (d) 

II  1.50-5  (d) 
I  I  1.50-5  (d) 
1 1 1.50-5  (d) 
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Sii')pnrt  or  sfc'ion 
Steering  gear — Continued 

Branch  circuit,  overcurrent  pro- 
tection of 111.45-20  (h) 

Control  system,  supply  for 111.50-5  (d) 

Motor,    overcurrent    protection 

of 111.45-5  (p) 

Motor,  pilot  light 111.45-5  (p)  (2) 

Room,  communication  required-    113.30-5  (a) 

Room,  emergency  lighting  of 112.15-1  (g) 

Steering  station,  emergency,  com- 
munication required 113.30-5  (a) 

Storage  battery.    See  Battery,  stor- 
age. 
Submersible  bilge  pump.    See  Bilge 

pump,  submersible. 
Suddenly  moving  parts,  guarding 

or  isolation  of 111.55-10  (d)  (2) 

Switch(es): 

Accessibility  of 111.60-25  (a)  (6) 

As    both    motor    controller    and 

disconnecting  means 111.45-30  (1) 

Circuit  breaker,  used  as 111.60-25  (a)  (7) 

Circuit  connections  to 111.60-25  (a)  (5) 

Definition  of 110.15-185  (a)  (1) 

Disconnect,   in  hazardous  loca- 
tions     111.60-40  (c)  (1)  (i) 

Enclosed,  construction  of 111.60-25  (b)  (4) 

Enclosure  of 111.60-25  (a)  (3) 

For  lifeboat  winches 111.65-40 

General  use 110.15-185  (a)   (5), 

111.60-25  (a)  (9) 
General  use,  as  motor  controller  _    111.45-1  (b)  (2) 
General   use,   as   motor  discon- 
nect     111.45-30  (d), 

111.45-30  (e) 

Generator  disconnect 111.35-15  (b)  1), 

111.35-15  (c)  (1) 

Grounding  of  enclosures 111.60-25  (a)  (8) 

Grouping  of 111.60-25  (a)  (6) 

In  grounded  conductors 111.40-1  (f), 

111.55-1  (d), 
111.60-25  (a) 

In  hazardous  locations 111.60-40  (b)  (2), 

111.60-40  (c)  (1), 
111.60-40  (d)  (1), 
111.70 
In     motion     picture     projector 

rooms 111.65-15  (b)  (7) 

Inspection  of 111.05-10  (c)  (8) 

Isolating 110.15-185  (a)   (6), 

111.60-25  (a)  (9), 
111.60-40  (c)  (1)  (i) 

Knife 110.10-1  (e)  (2), 

110.15-185  (a)   (2), 
111.60-25  (a)  (9), 
111.60-25  (a)  (4), 
111.60-25  (b)  (2) 

Master 110.1.5-185   (a)    (9) 

Motor  circuit 110.15-185  (a)   (7), 

111.45-30, 
111.60-25  (a) 

Motor  disconnect 111.45-30 

Push  button,  in  hazardous  loca- 
tions     111.60-40  (b)  (2), 

111.60-40  (c)  (1), 
111.60-40  (d)  (1) 
Rated    continuous    current    of, 

definition 110.15-185  (a)  (3) 

Rated  voltage  of,  definition 110.15-185  (a)  (4) 

Rating  of  for  motor  disconnect.    111.45-30 

Rating  of  snap  switches 111,60-25  (a)  (10) 

Snap  switches 111.60-25  (a)   (10), 

111.60-25  (b)  (3) 

"T"  rated  switches 1 1 1.60-25 (a)  (10)  (ii) 

Three-way  and  four-way 111.60-25  (a)  (2) 


Subpart  or  section 
Switchboard  (s) : 

Accessibilitv  of  connections 111.35-5  (c), 

111.35-25  (a) 

Bus  bars  and  wiring 111.35-5 

Circuit  breakers,  removal  from 

front 111.55-15  (e)  (7) 

Construction  of 111.35-1  (d) 

Corrosion-resistant  parts 111.35-1  (f) 

Dead-front,  definition  of 110.15-185  (f)  (3) 

Dead-front  type  required 111.35-1  (e) 

Distribution,  definition  of 110.15-185  (f)  (4) 

Emergency 111.35-20,  112 

Enclosure  and  protection 111.35-1  (c), 

111.35-1  (d), 

111.35-25  (c) 

Equipment  mounted  on 111.35-10 

Fuses,  accessibility  from  front-.    111.35-10  (a) 
General  requirements 111.35-1  (a), 

111.35-15  (a) 

Generator,  connections  to 111.35-10  (c) 

Grounding  of  instruments 111.35-1  (j), 

111.35-25  (f) 
Hinged    panel    positioners    and 

stops 111.35-1  (c) 

Interior  communication 111.35-20, 

113.25-10  (a)  (7) 
Installation  and  location 111.35-1  (b), 

111.70 
Instruments,  circuit  protection.    111.3.5-1  (i), 

111.35-5  (a) 

Live-front,  definition  of 110.15-185(1)  (2) 

Locking  devices 111.35-5  (c), 

111.35-25  (a) 
Nameplates 111.05-5  (d)  (5), 

111.35-1  (h) 

Power,  definition  of 110.15-185  (f)  (1) 

Propulsion  control 111.35-25 

Propulsion      control      combined 

with  electric  coupling  control-    111.35-25  (1) 

Propulsion  control  indicators 111.35-25  (h) 

Propulsion,  ground  detection 111.35-25  (j) 

Propulsion,  instruments  for 111.35-25  (f) 

Propulsion,  interlocking  of  con- 
trols     111.35-25  (e), 

111.35-25  (g) 
Propulsion,  location  of  control--    111.35-25  (g) 
Propulsion,  multiple  units,  cut- 
ting out 111.35-25  (i) 

Propulsion,  nameplates 111.35-25  (c), 

111.35-25  (f) 
Propulsion,    prime    mover    con- 
trol     111.35-25  (b) 

Propulsion,       protection      from 

faults 111.35-25  (j) 

Propulsion,     switches,     manual 

operation  of 111.35-25  (d) 

Propulsion,  used  for  other  serv- 
ices     111.35-25  (k) 

Rheostats,  mounted  on 111.35-10  (a) 

Ship's  service  generator,  equip- 
ment for 111.3.5-15 

Soldering  lugs 111.35-5  (c) 

Spacings 111.35-1  (b), 

111.35-5  (d), 

111.35-10  (a), 

111.35-25  (a) 

Strength  of  parts 111.35-1  (g) 

Testing  and  inspection  of 111.05-10  (c)  (6), 

111.35-30  (a) 
Wire 111.35-5  (e), 

111.60-1  (d)  (8) 
Wiring,  type  of 111.35-5  (e), 

111.60-1 

Working  space  for 111.35-1  (b) 

Symbols  cable 110.15-15 

Synchronizing  lamps 111.35-15  (c)  (4) 
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Synchroscope 

"T"  rated  switch 

Tank  barge,  definition  of 

Tank  ship,  definition  of 

Tank  vessels 

Tank  vessel,  definition  of 

Tank  vessels,  special  requirements 

for 

Tape,  insulating 

Telegraph,  engine  order.     See  En- 
gine order  telegraph. 
Temperature,  ambient: 

For  elect  ric  air  heat  ers 

For  electric  cable 

For  electric  couplings 

For  equipment  in  general 

For  fire  screen  door  magnets 

For  generators 

For  lighting  features 

For  motor  controllers 


For  motors 

For  thermal  circuit  breakers 

For  transformers 

Temperature  rating  of  equipment 
in  general 

Temperature  rise,  limits  of: 

For  electric  air  heaters 

For  electric  cable 

For  electric  couplings 

For  fire  screen  door  magnets 

For  generators 

For  lighting  fixtures 

For  motors 

For  transformers 

Terminal  blocks 

Testing  and  inspection: 

Annual  inspection 

General  requirements 

Initial  inspection 

Of  emergency  loudspeaker  sys- 
tem  

Of  generators 


Subpart  or  section 
111.35-15  (c)  (4) 
111.60-25  (a)  (10)  (ii) 
111.70-5  (i) 
111.70-5  (j) 
111.70-1  (b) 
111.70-5  (k) 

111.70 
111.60-15  (d) 


11.65-45  (b)  (5) 
11.60-1  (f) 
11.10-30, 
11.30-1  (e) 
11.05-20 
11.65-35  (d)  (4) 
11.10  30 
11.60-35  (c)  (2) 
10.10-1  (e)  (4), 
11.45-1  (1) 
11.25-10 
11.55-15  (e)  (6) 
11.20-5 

11.05-20 

11.65-45  (b)  (5) 
11.60-1  (f) 
11.10-30, 
11.30-1  (e) 
11.65-35  (d)  (5) 
11.10-30 
11.60-35  (c)  (2) 
11.25-10 
11.20-5 
11.60-15  (e)  (4) 

11.05-10  (d) 
11.05-10  (b), 
11.05-10  (d)  (1) 
11.05-10  (c) 


Of     lifeboat     winch     electrical 
equipment 


Of  storage  batteries. 
Of  .switcliboards 


Thermal  cutotits: 

Disconnection  of 

For  elect  ric  air  heaters 

Limilalioiis  in  use  of 

Thfrrriial  relays: 

nisfxMiriection  of 

I>itnitat  ions  in  u.se  of  _. 
Thermionic    tubes    in     hazardt)us 

local  ioHH 

Toilet  spaces*,  lighting  of 

'I'oially    enclosed    fan-coolerl    nia- 
chine,  rlefinition  of 

Totally  encloHed   machine,  defini- 
tion of 

Tow,     corrihuHf  ihle     flyiiiKs     from. 
See  FlyinKH,  cornbuHliblc. 

TranHforirKTu: 

Anibi«-nl  lempc-ral  nre 
In  huzardou-  l(ir'(iii(iti>- 


13.50-30 
11.05-10    (c) 
11.10-40 


(4), 


11.65- 
11.65- 
1 1 .05- 
1 1 .05- 
11.35- 

1 1 .55 
1 1 .65- 
1 1 .55- 

11.55- 
I  1 .55- 

11.60 
11.70 
11.50 

10.15 

1 0. 1 5 


-40  (e), 
-40  (h) 
-10  (d)  (4) 
-10  (c)  (6), 
30  (a) 

-10  (c) 
-45  (b)  (3) 
-1  (c) 

10  (c) 

1  (c) 

40  (b)  (1), 
-15  (b)  (2) 
175  (g) 
175  (f) 


11.20 

ii.(;o 

I  1 .60 
1  1 .60 
11.70 


(c) 


0), 
(2), 
(2), 


Su/jpart  or  section 
Transformers — Continued 

General  requirements 111.20-1 

Temperature  rise 111.20-5 

Undervoltage.     See  Low  voltage. 

Undervoltage  tripping,  definition.-    110.15-185    (b)    (4) 
Underwriters'     Laboratories,     Inc. 
Standard  for: 
Attachment   Plugs   and   Recep- 
tacles     110.10-1     (e)     (9), 

111.60-30   (a)    (13) 
Branch-Circuit  and  Service  Cir- 
cuit Breakers 110.10-1     (e)     (5), 

111.55-15  (e)  (6) 

Edison-Base  Lampholders 110.10-1  (e)  (7), 

111.60-35  (f)  (4) 
Electric-Discharge-Lamp  Acces- 
sory Equipment 110.10-1  (e)  (11), 

111.60-35  (g) 

Electric  Lighting  Fixtures 110.10-1  (e)  (8), 

111.60-35  (a)  (5) 
Elevator  Electric  Contacts  and 
Elevator   Hoistwav   Door  In- 
terlocks  J 110.10-1  (e)  (12), 

111.65-20  (b) 

Enclosed  Switches 110.10-1  (e)  (16), 

111.60-25  (b)  (4) 
Flexible  Cord  and  Fixture  Wire.    110.10-1  (e)  (10), 

111.60-5  (a) 

Fuses 110.10-1  (e)  (3), 

111.55-15  (d), 
111.70 
Industrial  Control  Equipment..    110.10-1  (e)  (4), 

111.45-1  (b) 

Knife  Switches 110.10-1  (e)  (2), 

111.60-25  (a)  (9) 

Outlet  Boxes  and  Fittings 111.60-20  (f) 

Panelboards 110.10-1  (e)  (6), 

111.40-1  (f) 

Portable  Electric  Lamps 110.10-1  (e)  (13), 

111.60-35  (a)  (5) 

Snap  Switches 110.10-1  (e)  (1), 

111.60-25  (b)  (3) 
Wire  Connectors  and  Soldering 

Lugs 111.60-15  (e)  (3) 

Ventilating  systems,  remote  stop- 
ping of 111.50-5  (c) 

Ventilation: 

Of  generators 111.10-15  (g) 

Of  motors 111.10-15  (g), 

111.25-1 

Of  rheostats 111.35-10  (a) 

Of  storage  batteries 111.15-10 

Vessel,  definition  of 110.15-190 

Vital  circuits,  segregation  of 111.50-5  (a), 

1 1 1 .50-5  (b) 
Voice  tube  system: 

Const-ruction  and  installation 113.30-15 

Drainage  of 113.30-15  (e) 

Existing  vessels... 113.30-90 

G(Mi(!ral  requirements 113.30-5 

Limitations  of I  13.30-10 

Nameplates  for 113.30-15  (g) 

Signaling  system  for 1  13.30-15  (f) 

Volt-ages,  standard. 111.05-25  (b) 

Voltage  to  ground: 

Definition  of 110.15-85  (h) 

For  live  front  switchboards 111.35-1  (e) 

Volt  ni('(,(T: 

Definition  of 110.15-100  (f) 

Generator 111.35-15(1))  (3), 

111.35-15  (b)  (4), 
111.35-15  (c)  (3) 

Washrooms,  lighting  of II  1.50-15  (b)  (2) 

Wa.Mt(!,  baihni,  combiislihh'  flyings 
frf)Mi.     See  Myings,  combusliblc!. 
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INDEX 


Subpart  or  section 

Watertight  door,   power-operated: 

Existing  vessels 111.65-30  (g) 

General  illumination  for 112.15-1  (f) 

Source  of  power  for 111.65-30  (c), 

112.15-1  (j) 

Special  requirements  for 111.65-30 

Watertight  equipment: 

Definition  of 110.15-65  (d) 

General  requirement  for 111.05-15  (d) 

Watertight  machine,  definition  of_  110.15-175  (k) 

Wattmeter: 

Definition  of 110.15-100  (g) 

For  generators 111.35-15  (c)  (6) 

Weathertight    equipment,    defini- 
tion of 110.15-65  (f) 

Western  rivers,  definition  of 110.15-195 

Wheelhouse: 

Communication  with 113.30-5 

Emergency  lighting  of 112.05-15  (b), 

112.15-1  (g) 

Whistle  Operator: 

Existing  vessels 113.65-90 

General  requirements 113.65-5 

Source  of  power  for 112.15-5  (f) 


Subpart  or  section 
Whistle    valve,    automatic    drain 

for 113.65-5  (e) 

Wire,  electric,  fixture: 

Applications  of 111.60-5  (g), 

111.60-35  (e) 

Conductor  size,  minimum 111.50-20  (c)  (3), 

111.50-20  (c)  (4), 
111.60-35  (e)  (2) 

Construction  of 111.60-5  (a) 

Current-carrying  capacity  of 111.60-5  (c) 

Designations  of 110.15-15  (b)  (2) 

Overcurrent  protection  of 111.50-20  (c)  (1) 

Standard  for 110.10-1  (e)  (10), 

111.60-5  (a) 

Stranding  of 111.60-5  (i) 

Temperature  limits  of 111.60-5  (g) 

Voltage  limits  of 111.60-5  (h) 

Wire,  electric,  switchboard 111.35-5  (e), 

111.60-1 

Wiring  methods  and  materials 111.60 

Working  space: 

At  group  control  panels 111.45-40  (d) 

At  switchboards 111.35-1  (b) 

Working  spaces 111.50-15  (b)  (1) 
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COAST  GUARD  DISTRICT  COMMANDERS  AND  MERCHANT  MARINE  ACTIVITIES 


District 

Title 

City 

State 

Address 

1st 

Commander,  1st  Coast  Guard  District 

Marine  Inspection  Officer 

Boston 

Massachusetts 

.      do  . 

1400  Customhouse. 

do 

Do. 

Officer  in  Charge,  Marine  Inspection 

...    do 

do.. 

447  Commercial  St. 

do 

do 

Portland  I 

Maine 

Rhode  Island     

76  Pearl  St. 

Providence 

409  Federal  Bldg. 

2d 

Commander,  2d  Coast  Guard  District 

Marine  Inspection  Officer      ...  ..     

St.  Louis  . 

Missouri. 

do 

do 

224  Old  Customhouse. 

do 

222  Old  Customhouse. 

Officer  in  Charge,  Marine  Inspection  _ 

do 

216  Old  Customhouse. 

do 

do.... 

do 

do 

do 

do 

Cairo.... 

Illinois 

Iowa 

425-427  New  Post  Office  Bldg. 

Dubuque 

Cincinnati 

Louisville 

Memphis 

Nashville  .. 

Room  301 ,  Post  Office  and  Courthouse  Bldg. 

748  Federal  Bldg.,  5th  and  Main  Sts. 

606  Federal  Bldg. 

426  Falls  Bldg. 

670  U.  S.  Court  House,  801  Broadway. 

Ohio... 

Kentucky 

Tennessee 

do ..• 

do 

Pittsburgh 

Huntington 

Pennsylvania 

West  Virginia 

1215  Park  Bldg. 

do 

307  Federal  Bldg.,  5th  Ave.  and  9th  St. 

3d 

Commander,  3d  Coast  Guard  District.. 

Marine  Inspection  Officer    . 

New  York  

do 

New  York.   .     .  . 

80  Lafayette  St. 

do 

Do. 

Officer  in  Charge,  Marine  Inspection 

.-  .  do.      . 

do 

Do. 

do     . 

New  London 

Connecticut 

302  Post  Office  Bldg. 

do 

do.. 

New  York  

313  Federal  Bldg. 

Philadelphia 

Pennsylvania 

801  Customhouse,  2d  and  Chestnut  Sts. 

5th 

Commander,  5th  Coast  Guard  District 

Marine  Inspection  Officer 

Norfolk 

do 

Virginia... 

.  do 

Box  540,   U.   S.   Post    Office  and   Court 

House. 
Do. 

Officer  in  Charge,  Marine  Inspection  . 

do 

do.... 

204  Customhouse. 

do 

Baltimore ._ 

Maryland 

209  Chamber  of  Commerce  Bldg. 

7th 

Commander,  7th  Coast  Guard  District. 

Marine  Inspection  Officer 

Miami 

Florida 

150  S.  E.  3d  Ave. 

do 

do 

Do. 

Officer  in  Charge,  Marine  Inspection 

do 

do 

Do. 

do 

Tampa  . 

do  .. 

406  Federal  Bldg. 

do 

...do 

Charleston 

Savannah 

Jacksonville.. 

San  Juan 

South  Carolina 

Georgia 

Florida.... 

Puerto  Rico. 

32  U.  S.  Customhouse. 
205  Customhouse. 

do 

do 

210  Federal  Bldg. 
P.  0.  Box  3666. 

8th      

Commander,  8th  Coast  Guard  District 

Marine  Inspection  Officer 

New  Orleans 

do 

Louisiana 

do.... 

313  Customhouse. 

Officer  in  Charge,  Marine  Inspection 

do 

do     . 

311  Customhouse. 

do 

Mobile 

Port  .\rthur 

Galveston 

Alabama 

Texas 

do 

563  Federal  Bldg. 

do 

do 

1601  Proctor  St. 
232  Customhouse. 

do 

Corpus  Christi 

Houston 

do _ 

do 

919  Jones  Bldg. 

do 

7300  Win  gate  Ave. 

9th 

Commander,  9th  Coast  Guard  District 

Marine  Inspection  Officer 

Ohio. 

do 

Main  Post  Office  Bldg. 
Do. 

.  ..do 

Officer  in  Charge,  Marine  Inspection 

do 

do 

Do. 

do 

Buffalo 

Oswego 

New  York .     . 

440  Federal  Bldg. 

do 

do 

205  Federal  Bldg. 

do 

Detroit. 

Duluth 

Toledo 

Saint  Ignace 

Chicago 

Ludington 

Milwaukee 

Michigan 

Minnesota 

430  Federal  Bldg. 

do 

311  Federal  Bldg. 

do 

Ohio 

Michigan 

Illinois- 

M  ichigan 

Wisconsin 

Veterans'  Bldg.,  501  Huron  St. 

..  .  do 

Municipal  Bldg. 

do 

1104  Customhouse,  610  Canal  St. 

.     .  do 

National  Bank  Bldg. 

do 

551A  Federal  Bldg. 

11th 

Commander,  Uth  Coast  Guard  District 

Marine  Inspection  Officer. ..  

Long  Beach 

.     .do.    . 

California 

do 

706  Times  Bldg. 

1105  Times  Bldg. 

Officer  in  Charge.  Marine  Inspection 

do 

....do 

Do. 

12th 

Commander,  12th  Coast  Guard  District 

Marine  Inspection  Officer. .  . 

San  Francisco 

.  ..do 

California. 

do 

903  U.  S.  Appraisers  Bldg.,  630  Sansome  St. 

907  U.  S.  Appraisers  Bldg.,  630  Sansome  St. 

Officer  in  Charge,  Marine  Inspection 

do 

do - 

Station  B,  Box  2129 

13th 

Commander,  13th  Coast  Guard  District 

Marine  Inspection  Officer 

Seattle 

..  .  do    

Washington... 

do 

618  2d  Ave. 
Do. 

Officer  in  Charge,  Marine  Inspection  . 

do 

....do 

Do. 

do 

Portland 

Oregon 

Room  202,  Lincoln  Bldg.,  208  S.  W.  5th  Ave. 

14th 

Commander,  14th  Coast  Guard  District 

Marine  Inspection  Officer 

Officer  in  Charge,  Marine  Inspection 

Honolulu 

Territory  of  Hawaii  . . 
do 

-      do     . 

P.  0.  Box  4010. 

do 

do 

P.  0.  Box  2997. 
Do. 

17th 

Commander,  17th  Coast  Guard  District 

Marine  Inspection  Officer 

Alaska.     .  . 

P.  O.  Box  2631. 

do 

..do    

Do. 

Officer  in  Charge,  Marine  Inspection... 

do 

do 

Do. 

o 
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